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NTERMINGLED with stones and 

earth, archaeologists digging at 
a site in Masada, Israel, recently 
found remarkably well preserved 
fragments of two biblical scrolls. 
One of the two scrolls discovered 
pertained mainly to the 33rd chap- 
ter of the Book of Deuteronomy; 


the other contains chapters 35 to: 


38 of the Book of the Prophet 
Ezekiel. It is believed that both had 


The Bible B. C. 
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been deliberately hidden beneath the 
floor in the back room of a building 
assumed by Professor Yigal Yadin 
and his team of archaeologists to be 
an ancient synagogue. The scrolls 
were uncovered when the excavation 
team was digging under the floor of 
the ancient building to ascertain 
what it was used for in the time of 
Herod the Great (73 to 9 B.C.), the 
Roman king of Judaea. 
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GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE-UP 


NEW! SCIENCE FAIR PROJECT KITS 


Edmund Kits are carefully planned to give any boy 
or girl the fun and excitement of discovering science 
facts. Such carefully planned projects can lead the 
student to awards or scholarships. Adults too. will 
find them an excellent introduction to the various 
fields of science. 

Write for free Sulletin 47-AD ‘Your Science 
Project’ covering all phases of Science Fair Projects. 


CRYSTAL GROWING KIT 


Do a crystallography project ii- 
lustrated with large beautiful 
crystals you grow yourself, Kit 
includes the book, ‘‘Crystals and 
Crystal Growing’’ and gener- 
ous supply of the chemicals you 
need to grow large display crys- 
tais of potassium aluminum 
sulfate (clear), potassium chrom- 
ium sulfate (purple), potassium 
(clear), nickel sulfate ‘hexahydrate 
of heptahydrate (green), potassium fer- 





sodium tartrate 
(blue green) 
ticyanide (red), and copper acetate (blue green). 


Stock No. 70,336-AD -$9.50 Postpaid 


Recharge Old Magnets—Magnetize Small Tools 
POWERFUL 2000 GAUSS GAP MAGNET 


Recharge old magnets, de-magne- 
tized magnets, temporarily magne- 
tize’ small hand tools without 
weakening gap magnet. Simply 
pass through gap field. Does not 
magnetize to saturation point. 
Efficiently handles magnets up to 
34” diam. x 1-3/32” long. Level 
portion on base 2” Ig. x 1” w. has 2 holes, tapped 
with 10-32 thread, for easy, rigid mounting. 5-7” 
Ig. X 3-%" high x 1-3/16" thick. Wt. 3 Ibs., 4 oz, 
STOCK NO 60, 461-AD. -$12.50 Pdd. 


MINIATURE WATER PUMP 


Wonderful for experiments, miniature water- 

falls, fountains, HO gage railroad backdrops, 

‘\ ete. Tiny (25%” 13g”) electric motor and 

= pump {deal for hobbyists, labs, schools. Pumps 

continuous flow of water at rate of one pint per minute 

at a 12” head. With 2 D Batteries in series will pump 

to 24” high. Runs 48 hrs. on battery, Works in either 
direction, Self-priming. 

Stock No. S0,345-AD...... ee eeeeee $2.25 Postpaid 


WOODEN SOLID PUZZLES 


12 Different puzzles that will 
stimulate your ability to 
think and reason. Here is a 
fascinating assortment of 
wood puzzles that will pro- 
vide hours of pleasure. 
Twelve different puzzles, 
animals and geometric forms 
to take apart and reassem- 
ble, give a chance for all the 
family, young or old, to test skill, patience, and, best 
of all to stimulate ability to think and reason while 
having lots of fun, Order yours now. 


Stock No. 70,205-AD..... tere e ewes $3.00 Postpaid 


BUILD A SOLAR ENERGY FURNACE 


A fascinating new field. Build your own 
Solar Furnace for experimentation—many 
practical uses. Easy! Inexpensive! Use 
scrapwood! We furnish instructions. This 
sun powered furnace will generate terrific 
heat—2000° to 3000°. Fuses enamel to 
metal. Sets paper aflame in seconds. Use 
our Fresnel Lens—11” Sq., F.L. 19”. 


Stock No. 70,533-AD.... ws -$6.00 Pstpd. 


WAR SURPLUS ELECTRIC GENERATOR 


Brand new Signal Corps Gen- 
* erator for endless experiments, 
_ electrical users, demonstra- 
tions. Generates up to 90 
volts by turning crank. Used 
in high impedance relays. 
Ring bells. Or charge ground 
and bring up night crawlers 
for fishing bait. Has 2 Alnico 
Magnets. Wt. 2 Ibs. Cost to Govt, $15.00. 
Stock No. 50,225-AD........ a ee $6.95 postpaid 
Same type generator, mounted, with light, as elec- 
tricity demonstrator. 
----$11.95 postpaid 























Stock No. 50,365-AD.. 














ORDER BY STOCK NUMBER .SEND CHECK OR MONEY ORDER. SATISFACTION GUARANTEED! 


EDMUND SCIENTIFIC CO., BARRINGTON, N. J. 
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SOLVE PROBLEMS! TELL FORTUNES! PLAY GAMES! 


NEW WORKING MODEL 
DIGITAL COMPUTER 


ACTUAL MINIATURE VERSION 
OF GIANT ELECTRONIC BRAINS 
Fascinating new see-through mode! 
computer actually solves probiems, * 
teaches computer fundamentals. Adds, subtracts, mul- 
tiplies, shifts, complements, carries, memorizes, 
counts, compares, sequences. Attractively colored, rig- 
id plastic parts easily assembled, 12” x Bye” x 4%"" 
incl. step-by-step assembly diagrams, 32-page instruc- 
tion book covering operation, computer language 
(binary system), programming, problems and 15 ex- 
periments. 

Stock No. 70,683-AD.... -.-$5.95 Ppd. 
44%,” ASTRONOMICAL TELESCOPE 
UP TO 255 POWER 


ation-Free Metal Pedestal Mount 

a With this scope you can see the 
craters on the moon, the rings of 
Saturn, double stars. Mirror guar- 
anteed to give theoretical limit of 
resolution. Rack-and-pinion focus- 
ing, removable mirror mount, coun- 
terweight. Real equatorial mount- 
ing. Aluminum tube, 6x finder 
telescope. Two standard-size eye- 
pieces and our mounted Barlow 
lens give you powers of 45x, 90x, 
135x, 180x, and 255x. £/11 mir- 
ror corrected to better than %4 
wavelength. Free with scope: Star 
Chart plus 272-page ‘‘Handbook of 
the Heavens’’ plus ‘‘How To Use 
Your Telescope. Shipping wt. 25 Ibs. 

Stock No. 85,105-AD. . .$79.50 f.0.b. Barrington, N.J. 


bat thates OTR La dh oo 
3” Astronomical Reflecting Telescope 


60 to 180 Power 
Stock No. 85,050-AD ... -.+.+-.$29.95 Pstpd. 











Terrific Buy! American Model 
OPAQUE PROJECTOR 


Projects illustrations up to 3” x 
312” and enlarges them to 35” x 
30” if screen is 6” ft. from 
projector; larger pictures if 
screen is further away. No film 
or negatives needed. Projects 
charts, diagrams, pictures, pho- 
tos, lettering in full color or 
black-and-white. Operates on 115 
volt, A.C, current. 6-ft. extension cord and plug in- 
cluded. Operates on 60 watt bulb, not included. Size 
12”"x8"x414” wide. Wt. 1 Ib., 2 oz. Plastic case with 
built-in handle. 

Stock No. 70,199-AD............... $7.95 Postpaid 


_—————_—_—< 
Opaque Projector With Kaleidoscope Attachment 
Same set as above, but provides endless additional 

projects with everchanging kaleidoscope patterns. 
STOCK NO. 70,714-AD............... $10.00 Ppd. 


‘FISH’ WITH A WAR SURPLUS MAGNET 


Go Treasure Hunting On The Bottom 
Great idea! Fascinating fun and 
sometimes tremendously profitable! 
Tie a line to our 5-lb. Magnet—drop 
it overboard in bay, river, lake or 
ocean. Troll it along the bottom—your “‘treas- 
ure’? haul can be outboard motors, anchors, 
fishing tackle, all kinds of metal valuables. 
5-Ib. Magnet is war surplus—Alnico V Type— 
Gov’t Cost, $50. Lifts over 125 Ibs. on land 
much greater weights under water. Order 
now and try this new sport, 7 
Stock No, 70,571-AD 5 Ib. Magnet. ..$12.50 Postpaid 
Stock No. 70,570-AD 31/2 Ib. Lifts 40 Ibs. $8.75 Ppd. 
Stock No. 70.572-AD 71, Ib. Lifts 150 Ibs. $18.75 *" 
Stock No. 85,152-AD 15 Ib. size, ts 350 eee 
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HAT do you talk about at the 
dinner table? Hugh Downs 
talks about noses among other 
things. Maybe you'll talk about 
them, too, after reading his account 
of a dinner-table discussion inspired 
by a teen-ager (see page 85). 
We wager you'll be talking about 
a number of other subjects after 
reading this issue of Science Digest. 
There are two we’ve been talking 
about with fascination here in our 
editorial offices while getting stories 
on them ready for publication. 


One is the extraordinary intelli- 
gence of dolphins and their “talk.” 
An impressive array of research 
studies is going on these days in 
that field—not just for the sake of 
curiosity (though that’s good enough 
reason) but also to obtain data use- 
ful to human beings in building un- 
derwater instruments. Our report 
on the latest findings is on page 9. 

The other subject concerns plan- 
arians or flatworms. These are the 
creatures that you multiply by 
simply cutting them up. A ruckus 
is going on right now over whether 
their tails have the same capacity 
to “remember” as their heads. We 
offer a report on that on page 20. 
There’s also a review of a book on 
flatworms that has more to do with 
light-hearted science than with the 
long-hair variety (see page 88). 

But if biology isn’t your dish, 
check the contents page (opposite). 

THE Epirors 
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SCIENCE THIS MONTH 


the most intelligent animal 
on earth. For several years 
now, scientists have been 
exploring the possibility of 
“talking’’ to dolphins. For 

a progress report on what they 
have discovered, see page 9. 
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THE SPACE RACE: ROUND TWO: As American as- 
tronauts rehearsed their first multi-manned 
space flight, the Russians pulled off their 
second, with an added fillip that astounded 
the world. Aleksei A. Leonov opened a hatch 
on Voshkod 2 and stepped out into space 
(see the top picture, opposite page). Fas- 
tened to the space ship by a five-yard life 
line, he wore a pressure suit specially de- 
signed to withstand the void beyond our at- 
mosphere and the sun's lethal radiation. 


Apart from the drama of a man's floating in 
space all alone, the feat meant that Russia 
is again well ahead in manned space flight. 
She had kept her lead throughout round one, 
when the U.S. and U.S.S.R. developed their 
capability of sending one man orbiting the 
earth. In round two, multi-manned flight, | 
the purpose is to work out techniques to 
rendezvous in space (a must for a manned 
trip to the moon). By getting a man safely 
out of a capsule and back in again, Russia 
got a head start. An American astronaut will 
open a hatch and stick his head out in the 
Gemini 4 shot, perhaps in June. But an 
attempt to go all the way out isn't planned 
until the Gemini 5 shot next fall. 


The Soviet "walk" in space cast a pall over 
America's space effort, whose Gemini pro- 
gram was 18 months behind schedule. Virgil — 
Grissom and John Young (below, opposite) 
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gave the U.S. a "first," however, in the 
initial manned flight of a Gemini space 
craft five days after the Soviet feat. 
By the time the three orbit flight ended 
Grissom had maneuvered the ship into a 


completely different orbital plane. By 
firing small rockets called thrusters, 


he brought the craft's apogee down 
from 142 miles to 105. That changed the 
elliptical path to a circular one. 


Some initial success was also indicated 

in other experiments. By ejecting dis- 
tilled water into the plasma sheath 
surrounding their craft during re-entry, 
the astronauts appeared to be able to 
penetrate some of the radio blackout that 
occurs. They also used the craft's thrust- 
ers to bring it into a low orbit before the 
retro firing that was to bring them down. 
Another aspect of the mission was a try 

at "controlled re-entry". First indications 
were that the attempt was less than per- 


fect; the craft landed 50 miles off target. 


The thrusters that gave the mission its 

most significant success, by changing the 
craft's orbit, form a system called OAMS 
(orbit attitude and maneuver system). It 
is able to perform translation maneuvers 
along three axes and can even be used as 
a means of slowing down the ship for re- 


' 


| 


‘ 


entry. The ability to "steer" a spacecraft is 
vital to an attempt to achieve a rendezvous. ~ 


Meanwhile, the last of the Ranger series 
made a perfect hit on the moon. 
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CRIME DATA DISPUTED. Widely quoted F.B.I. 
statistics which show a rapidly climb- 
ing crime rate and indicate a general 
breakdown in public morality are being 
sharply challenged by prominent crimin- 
ologists and sociologists. No one doubts 
that the total number of crimes has in- 
creased but the scholars say that the 
F.B.I. has failed to take many factors 
into account, which would tend to show a 
reduction in the national rate. At the 
heart of the emotion-filled dispute is the 
question of whether the nation is 

in serious trouble or merely in a normal 
period of growth and change. 


FINGER SIGHT FAKE. Three Russian women 

who claimed to be able to see colors and 
read newspapers with their fingertips have 
been exposed as clever fakes. The cheat-— 
ing was made known in an article in the 
Soviet newspaper Literaturnaya Gazeta. 


COLOR BY TOUCH DEFENDED. Richard P. Youtz, 
psychology protessor at Barnard College, 
insists that an American housewife really 
has the ability to distinguish color with 
her fingertips, despite the Soviet fake 
(see Science Digest, April '64). 


PSYCHOLOGICAL TESTS FOR INSURANCE. Auto 
insurers are beginning to use lengthy 
psychological tests in an attempt to dis- 
cover motorists with aggressive, anti- 
social personalities. Psychologists be- 
lieve some personality traits are major 
factors in causing auto accidents. 


Science Digest—May, 1965 








TROUBLE WITH F-1ll. The F-111, pivoting- 
wing plane (formerly called the TFX) has 
run into technical troubles. How serious 
the problems are project directors are 
not saying, but any major problems would 
be extremely worrisome since the plane 
is intended to be the backbone of U.S. 
fighter forces before 1970. Problems are 
normal in any project of this size, but 
the F-11l1 was so carefully refined and 
wind-tunnel tested that engineers ex- 
pected fewer troubles than they have had. 


ADHESIVE TOOTH FILLINGS. Dental research- 
ers have developed néw materials for 
filling cavities that may utimately re- 
sult in less drilling and less filling. 
Now dentists have to make a cavity wider 
to assure a firm grip for the filling. 
With the new materials dentists may just 
have to clean the cavity and rely on the 
material's natural adhesiveness to keep 
it in place. The material will also 
stick flush to the tooth surfaces and 
stop the seepage of mouth fluids under 
filling edges-~a major cause of decay 

in old fillings. However, it is still 
too early to tell how long the materials 
will retain their adhesiveness. 


QUOTE OF THE MONTH: "I did not experience 
any fear, only a sense of the infinite 
expanse of the universe. .. .I knew I 
would not meet anyone I know up there." 
Russian Cosmonaut Aleksei Leonov when 
asked how he felt when he became the first 
man to step out into space. 
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REPORT OF THe MONTH 


What science knows about 


dolphin ‘talk’ 





by Andrew Hamilton 


N THE northern coast of New 

Zealand a few years ago, a 
playful dolphin appeared inside 
Hokianga Harbor. Promptly named 
“Opo,” it seemed to have a grin on 
its face as it bumped beach balls 
around in the water, let bathers pat 
it on the head, and even allowed 
one 13-year-old girl to ride on its 
back. While in the company of 
humans, it chirped and whistled. 
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Curator of fishes at Marineland of the 
Pacific records dolphin’s ‘words.’ 


Those chirps and whistles have 
recently been the subject of intense 
research that could be as significant 
as it is fascinating. 

Doing research on Pacific bottle- 
nose dolphins under a Navy con- 
tract, Dr. John Dreher and William 
E. Evans of the Lockheed-Califor- 
nia Company have reported 32 
patterns of dolphin whistles. Nearly 
identical sounds are made by At- 
lantic bottle-nose dolphins and 


Pacific pilot whales, a_ related 
species. 

And .at the Communications 
Research Institute in Miami, 


Florida, Dr. John C. Lilly has 
found that dolphins sometimes try 
to vocalize human speech—and 
even scold. One dolphin responded 
to Dr. Lilly’s voice so readily that 
Mrs. Lilly, who was assisting in the 
experiment, laughed out loud. 
Whereupon the dolphin tried to 
laugh as well. 

Since the early Greeks and Ro- 
mans, it has been known that dol- 
phins (warm-blooded, air-breathing 
mammals, not fish) could execute 
whistles, chirps, tweets, mews, 
clicks, rasps and barks. Aristotle 
wrote that when a dolphin is taken 
out of water “it gives a squeak and 
a moan in the air.’”’ Pliny the Elder 
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Seamen tell many tales about the concern of 
dolphins for people. Greek legends relate how 
drowning sailors were rescued by dolphins. 


said, “For a voice they have a moan 
like a human being.” 

But are such sounds merely the 
expression of a mood (like the 
twitterings of a bird) or a warning 
signal (like the bark of a dog)? Or 
are they a rudimentary language, 
an attempt to communicate a com- 
plicated idea? Do dolphins some- 
times actually try to talk to human 
beings? 

Answers to these intriguing ques- 
tions are being sought by scientists 
all around the world—in the United 
States, Italy, and Japan. Also the 
Russians are thought to be engaged 
in dolphin-talk research because un- 
derwater communication is impor- 
tant to national defense. 

Outside man, dolphins are per- 
haps the world’s most intelligent 
creatures. An average-sized dol- 
phin’s brain weighs 3.5 pounds, 
while a man’s weighs 3.1 pounds 
and a chimpanzee’s, .75 pounds. 
But there is considerable variation 
of body weight between a 300- 
pound dolphin, a 150-pound man 
and a 110-pound chimp. In brain- 
to-total-weight ratio, the dolphin 
still does fairly well: 2.1 percent for 
man, 1.17 percent for dolphins and 
.70 percent for chimps. 

Sea captains and sailors have 
many stories to indicate the intelli- 
gence of dolphins—and their con- 
cern for human beings. 

Several Greek legends tell of 
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seamen washed overboard who were 
supported by dolphins and brought 
safely ashore. At the turn of the 
century, a famous dolphin named 
“Pelorus Jack” regularly met and 
accompanied ships that crossed 
Cook Strait between the two main 
islands of New Zealand. A few 
years ago in Florida, a woman 
bather was dragged down by an 
undertow. “Someone gave me a 
tremendous shove up on_ the 
beach,” she said later. “When I 
turned over nobody was near, but 
in the water a dolphin was leaping 
about.” 

Dolphins are quick to learn. One 
of Dr. Lilly’s creatures learned to 
push a “‘yes” switch after only a few 
tries. A monkey took a hundred 
random tries to find the right 
switch. Dolphins easily learn such 
tricks as jumping through hoops, 
playing “basketball” and carrying 
sticks from one end of a pool to the 
other. 

There’s also a well-developed 
sense of humor in dolphins. They 
have been seen to sneak up behind 
a pelican and snatch a feather from 
its tail. They have teased turtles by 
rolling them end-over-end with 
their flippers. One dolphin put 
pieces of squid near a grouper’s 
rock cranny; then when the fish 
came out, the dolphin snatched the 
bait away. 

Dolphins 


are emotional crea- 
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tures, too. At Marineland of the 
Pacific near Los Angeles, Bimbo, an 
18-foot pilot whale, stopped eating 
and became aggressive toward 
smaller dolphins in his tank. 
David H. Brown, curator of mam- 
mals, reasoned that Bimbo’s ego 
needed bolstering, and—so decided 
on a drastic cure. He drained the 
tank to the three foot level. Bimbo 
began to whistle piteously, and 
soon all the dolphins gathered 
around—comforting him with sooth- 
ing conversation. After several 
minutes, the tank was refilled; 
Bimbo’s manners and disposition 
improved immediately. 


Two “voices” of dolphins 


Dolphins seem to use their 
“voices” in two ways: 

1. Talk—the chirps, tweets and 
whistles that have been known 
since ancient times are thought to 
be communication between them- 
selves and other creatures. 

2. Sonar—certain harsher 
sounds such as rasps and clicks are 
echo-ranging techniques to avoid 
underwater obstacles or to locate 
food. 

Some scientists speculate that 
dolphins talk among themselves. In 
1962, Dr. Dreher and Evans were 
aboard the research vessel Sea 
Quest about 300 miles south of San 
Diego. Their primary mission was 
to study the California gray whale, 
and they had strung a number of 


vertical aluminum poles _ inside 
Scammon’s Lagoon. 
Suddenly, five Pacific bottle- 
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nose dolphins appeared about 500 
yards from the barrier. Hydro- 
phones picked up their whistling 
chatter as they drew together. Then 
a scout left the group, swam over 
and inspected the poles. More whis- 
tles and more dolphin talk. After a 
few minutes, the consensus seemed 
to be that the poles were harmless, 
so all five swam past the poles. 

According to Dr. Irving Ben- 
gelsdorf, science editor of the 
Los Angeles Times, “‘a whistle lan- 
guage exists. This is not too strange 
when one considers that there are 
several human communities which 
communicate by whistling. The 
Mazateco language in Mexico, for 
example, consists of a series of 
whistles.” 

Dr. Lilly has perhaps done more 
than any other scientist to solve the 
mystery of dolphin talk. Since the 
middle 1950’s, he has run a series of 
experiments in which he has found 
that dolphins make sounds sim- 
ilar to those of human _ beings. 
He calls these sounds “humanoid 
emissions.” 

Such talk was produced by a 
reward system. Dr. Lilly or one of 
his assistants would shout a word, 
or a series of words, over the sur- 
face of a tank. The dolphin would 
raise its blowhole out of the water 
and answer—sometimes with a 
single word, sometimes with three 
or four. Its reward for ‘‘talking”’ 
would be a fish. 

Dr. Lilly is cautious about label- 
ing this interchange as true conver- 
sation between dolphin and man. 
“About 10 percent of these emis- 
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Nobody has been able to “jam” a dolphin’s sonar. 
The dolphin is not deceived by phoney sound 
waves broadcast into his tank to confuse him. 


sions sound like human speech,” he 
has said. “How much is instinctual 
and how much is not we have no 
way of knowing at the present time. 
It may take 20 years or more to 
develop good answers.” 

The first indication that dolphins 
possessed a built-in sonar sys- 
tem—the capacity to project a 
burst of energy, bounce it off an 
object, receive it back and judge 
distance, size and composition 
—was first suspected in the 1940’s. 
Arthur McBride, then curator of 
the Marine Studio Oceanarium in 
St. Augustine, Florida, noted the 
fact in his marine journal. 

McBride had tried to catch dol- 
phins in Florida’s Intercoastal 
Canal. Even though the waters 
were murky, the animals easily 
eluded nets that had been set for 
them. The smaller the mesh, the 
easier it seemed to be. 

Later, another researcher, Wil- 
liam Schevill of the Oceanographic 
Institute at Woods Hole, Massa- 
chusetts, hit upon the reason. The 
nets had been dried in the sun. 
When placed in the water, masses 
of tiny air bubbles escaped toward 
the surface. Schevill reasoned that 
the dolphins bounced echo-ranging 
signals against the bubble curtain 
and were thus warned of the trap. 

Meanwhile, bits and pieces of 
information were accumulating to 
indicate that dolphins, in addition 
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to being sociable, communicative 
and intelligent, possessed an ex- 
traordinary sonar apparatus. In 
fact, it is more sophisticated than 
any system man has been able to 
manufacture. 


Hearing capacity 


Schevill and Dr. Winthrop Kel- 
logg of Florida State University 
showed that dolphins possess a 
hearing capacity far beyond man’s 
ability and well into the ultrasonic 
range. Whereas man’s range ex- 
tends up to about 24 kilocycles, the 
dolphin can hear up to 80 kilocycles 
—and possibly beyond. When hy- 
drophones were placed in the water, 
the usual chirps and tweets were de- 
tected. But there were other strange 
sounds—like the creaking of a rusty 
hinge or a series of sharp clicks. 
This was the sonar beam. 

In further experiments, Dr. Kel- 
logg demonstrated that a dolphin 
could locate underwater passage- 
ways through a barrier, detect 
small, sinking objects thrown in the 
water and discriminate between 
two sizes of fish. Dr. Kenneth Nor- 
ris of UCLA demonstrated that 
dolphins could navigate with their 
eyes covered with rubber cups. 

Just how does dolphin sonar 
work? 

First of all, it should be under- 
stood that a dolphin has no vocal 
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cords. This is how dolphin clicks 
and rasps are produced: 

The animal breathes in air 
through a blowhole in the top of its 
head, and the air then travels to the 
lungs. When the dolphin wishes to 
echo-range, it forces air into sacs in 
its head, closes some valves and 
forces the air past them. The click- 
ing and rasping sounds that result 
are made up of high and low-fre- 
quency waves resonated and direct- 
ly beamed by two horn-shaped sacs. 

The sonar signals emerge in a 
cone-shaped beam, taking in every- 
thing parallel to the animal’s jaw 
and slightly above its head. As the 
dolphin moves toward its target, it 
swings its head back and forth in 
a scanning motion. 

How is the echo received? 

Dr. Norris says that a dolphin 
has ears buried in its head and an 
extremely large and thick acoustic 
nerve—thus giving it a highly-de- 
veloped sense of hearing. Some of 
the whistles and clicks are heard 
directly by the ears. But Dr. Norris 
speculates that a dolphin’s jaw may 
also serve as an “antenna” to pick 
up ultrasonic sounds. 

Thus it is possible that a dol- 
phin “speaks” with its forehead and 
“hears” with its jaw. 

The dolphin’s built-in sonar 
system has two advantages which 
man-made sonar devices hope to 
emulate. Almost all our sonar sys- 
tems use pure tones, while the dol- 
phin’s signals are mixed into high- 
and low-frequency components. 
High-frequency waves afford very 
accurate feedback information. The 
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dolphin is also able to directionalize 
its sonar beam, which almost all 
man-made systems do not. 

Another interesting fact: Nobody 
has been able to “jam” a dolphin’s 
sonar. Sound waves believed to be 
similar to those projected by dol- 
phins have been broadcast into a 
tank in an attempt to confuse the 
animals. But the dolphins swim 
merrily on their way. 

Early in World War II, United 
States cryptographers cracked the 
Japanese code—thus allowing our 
admirals and generals to gain val- 
uable knowledge that led to ulti- 
mate victory. If science can decode 
dolphin talk and find a way to 
communicate with these friendly 
creatures, it will be a_ scientific 
victory of the first magnitude. 

And if we learn the secrets of 
dolphin sonar, we can improve our 
anti-submarine warfare defense tre- 
mendously. 

Not long ago, the scientist Leo 
Szilard wrote a short story entitled 
“The Voice of the Dolphin.” It 
described a group of scientists who 
learned to communicate with dol- 
phins and taught them mathemat- 
ics, physics, chemistry and biology. 
Some of the superior dolphins even 
went on to win Nobel prizes. 

We haven’t yet reached this 
advanced stage of communication 
with the friendly dolphins—and 
probably never will. But it has been 
suggested that the reason dolphins 
always seem to be grinning is that 
they understand our language and 
are patiently waiting for us to learn 
dolphin talk. 
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The domesticated dolphin 


s the dog and the horse helped 

man in his conquest of the 
land, so the dolphin (or porpoise) 
may help him in his conquest of the 
sea. 
The day that dolphins can be 
used to place scientific instruments 
under water at man’s command, or 
help locate sunken ships, has been 
brought a step closer by a Uni- 
versity of California scientist 
working on the island of Oahu, 
Hawaii. 

Writing in the journal Science, 
Zoologist Kenneth Norris described 
how he took a trained bottlenose 
dolphin out into the open sea and 
worked with it for seven days. Al- 
though the dolphin could easily 
have escaped and joined a herd of 
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wild dolphins, it returned each night 
to an underwater wire cage. While 
it was on the loose, Dr. Norris was 
able to control the animal’s move- 
ments by means of underwater 
sound signals. 

The young male dolphin used in 
the experiment was called Keiki 
(Hawaiian for child). It was caught 
early in 1964 in the sea off Oahu. 

Like most dolphins, Keiki adapted 
readily to captivity. He was then 
trained to respond to the sound of 
a whistle. A correct response 
brought a reward of food. 

When first taken into the open 
sea, Keiki seemed fearful. Dr. Nor- 
ris noted that captive dolphins are 
usually afraid of unfamiliar situa- 
tions. He believes that this may be 
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one of the reasons that Keiki re- 
turned so readily to his cage every 
night. 

Another probable reason is that 
Keiki had become accustomed to 
the type of food the scientists gave 
him. Captive dolphins often become 
habituated to a single type of food 
to the exclusion of all others. 


Social ties 


Keiki was unwilling to escape 
perhaps because of the social] 
ties that often develop between 
scientist and dolphin. Dolphins are 
very social animals and, when iso- 
lated, their health will suffer. Dur- 
ing the training period, scientists 
had to spend about an hour a day 
swimming around with the dolphin. 

“Keiki quickly became very tame 
and solicited bodily contact of vari- 
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Camera Hawaii 


Keiki is photographed swimming in the open sea. Every night, he returned to his cage. 
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ous sorts from the swimmer,” says 
Dr. Norris. ‘“Porpoises frequently 
stroke each other with their flippers. 
The members of the investigating 
team often responded to Keiki’s 
solicitations by stroking and patting 
him during and after the work ses- 
sions. It is possible that this bodily 
contact constitutes a reward for 
which the presence of human beings 
becomes a conditioned reinforcing 
stimulus, increasing the probabil- 
ity that the animal will stay near 
people under most circumstances.” 

Concludes Dr. Norris, “It may 
prove possible to insinuate a trained 
animal [carrying scientific imstru- 
ments in a harness] in schools of 
wild animals and to observe and 
record various kinds of behavior. 
Such animals could also be used 
to perform a variety of human- 
directed tasks in the sea.” 
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The not-so-happy Hawaiians 


by Flora Rheta Schreiber 
and Melvin Herman 


H™: a potpourri of many 
cultures, shows that society 
has a pronounced effect on the 
incidence of mental illness. 

The point became sharply evi- 
dent recently in a symposium on 
Cross Cultural Problems in Psychi- 
atry held in Honolulu. In Hawaii, 
the psychiatrists were reminded, 
every one is in a minority group. 
The white Anglo-Saxon Protestants 
are only a small part of the Cau- 
casian minority, which in turn 
constitutes just one third of the 
population. The Japanese make up 
another one third. Hawaiians ac- 
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count for only twenty percent of 
the population. The pure Hawai- 
ians, a disappearing group, number 
only five thousand. Other minori- 
ties comprise the remaining thir- 
teen percent. 

The shifting in manners and 
morals caused by the influence of 
one culture on another, according to 
Dr. Kwang Yen Lum, a Honolulu 
psychiatrist, creates a chronic state 
of conflict. 

The early New England mis- 
sionaries, a sternly moral group 
who contrasted sharply with the 
free and easy Hawaiians, imposed a 
strict code which is still the domi- 
nant official ethical tone. The mis- 
sionaries enveloped the naked bod- 
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ies of Hawaiian women in Mother 
Hubbards which the Hawaiians 
have long since converted into the 
beautiful Hawaiian Muu-muu. The 
paradox is that for over one 
hundred years Hawaiians have 
lived with a New England con- 
science planted within a Polynesian 
body. 

Another group of New England- 
ers, the whalers, left a completely 
contradictory imprint on_ island 
mores. 

The second generations of both 
these groups were well on their way 
to establishing families representing 
the inner core of wealth and re- 
spectability. 

Though immense fortunes were 
being made in their midst, the 
Hawaiians simply had no competi- 
tive spirit. Polynesian life is easy- 
going. The people don’t measure by 
financial success. They stress the 
importance of becoming a man, of 
showing maturity in getting along 
with their neighbors, of being 
skilled at fishing and manly sports. 

Their goals in life are very 
different from those of the Japanese 
and Chinese, who also rose to high 
positions in two generations. 

In the competitive society of 
today, there are many “marginal 
men who stand between the two 
cultures, Polynesian and Ameri- 
can,’ says Dr. George Schnack, 
consultant to the Juvenile Court of 
Honolulu. “They become angry 
people who cannot control their 
behavior at all times.’ Among all 
the conglomeration of names on the 
islands, Hawaiian names appear in 
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greater numbers on prison and 
corrective institution lists. 

The Polynesians lived tradition- 
ally by a system of taboos which 
was demolished by the missionaries. 
Men who consider themselves pure 
Hawaiians are kept by pride from 
getting into trouble, but the part 
Hawaiian often lands in jail for anti- 
social behavior. 


A great temptation 


At the same time, the free and 
easy life of these attractive people 
is a great temptation to young 
people coming from more rigid 
cultures. The Hawaiian members of 
the young crowd are apt to be lead- 
ers in many ways. Beyond that, 
many of the young people from 
Chinese and Japanese families are 
finding it hard to identify with their 
parents’ old-world culture. 

Dr. Robert Kemble, Director of 
Queen’s Hospital Mental Health 
Clinic in Honolulu, reports that 
some of his patients literally cannot 
communicate with their Japanese- 
speaking parents. These are boys 
and girls who only speak English 
because they either didn’t do well 
at the Japanese afternoon schools 
or refused to attend. ‘Society does 
many brutal things to teenagers,” 
says Dr. Kemble, “but none worse 
than depriving them of a definite 
place and role. These problems are 
highlighted in Hawaii because of 
the difficulty of passing from the 
cultural world of one’s parents to 
the cultural world of one’s peers.”’ 

Ten years ago, the delinquency 
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rate among the Japanese population 
was almost negligible. Today it has 
increased by 20 per cent, a sharper 
increase than any other group. The 
old rigid adherence to parental 
authority has been superseded by 
adolescent rebelliousness. 

From all these groups are coming 
a great many dislocated adoles- 
cents. The cultural gap between the 
children’s world and the parents is 
too great. The children are becom- 
ing part of the American world. 
Their parents adhere to the minu- 
tiae of the Japanese way of life. 
The two ways of life are so different 
that it is hard for the children when 
they can’t turn to their parents for 
understanding. 

The youngster of a group whose 
family structure has been tradition- 
ally rigid may find himself lost 
when he comes under the influence 
of leaders of his peer group who 
have feelings that good social behav- 
ior is to have a good time. Proba- 
tion officers mention that many of 
the Hawaiian families have no 
remorse over getting into trouble. 
They fight the courts, don’t cooper- 
ate with the police, in fact go 
against the law. Dr. Schnack notes 
a “failure to develop any con- 
science.” 

Different patterns of life among 
the groups develop at a very early 
age. Part Hawaiian children live an 
unstructured life. Dr. Schnack tells 
of their “unique system of tempora- 





Miss Schreiber is an award-winning 
writer on psychiatry; Herman, the Ex- 
ecutive Secretary of the National Asso- 
ciation of Private Psychiatric Hospitals. 
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ry adoption. A child who is dissat- 
isfied at home can just pick him- 
self up and go to a neighbor or even 
another family on another island. 
The elected family accepts him, for 
everyone loves kids. When the child 
is tired of his new family, he can go 
back to his original family.” Many 
people in this group have several 
family names for this reason. They 
don’t know who they are legally 
and are often quite confused. 

In the symposium held in Hono- 
lulu recently, Honolulu physicians 
testified that these social conflicts 
create illnesses in all the different 
groups and in a different way in 
each. 


Substitute 
children 


Interesting revelations as to what 
happens to a child born to parents 
who have lost a child before the 
new baby’s birth come from the 
Children’s Psychiatric Hospital, 
University of Michigan. 

The new child, born into a world 
of mourning focused on the image 
of the dead, starts with an emotion- 
al liability. He must cope with 
parents who have conceived a child 
as soon as possible to replace the 
last one. The living child thus be- 
comes a substitute for the dead 
child to whose loss the parents’ 
reaction was severe and unrelent- 
ing. The parents impose the identi- 
ty of the dead child on his substi- 
tute. Their expectations, hopes and 
demands are modelled on an ideal- 
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ized image of the dead child so that 
the living child must compete with 
an image. It is a ghoulish kind of 
sibling rivalry. 


Moving-day blues 


Forty million Americans move 
each year. In doing so, they think 
about the neighborhood, the rent, 
and layout of rooms, yet overlook 
the fact that every move carries 
with it the prospect of an adjust- 
ment involving the reorganization 
of the whole personality. Dr. Rob- 
ert E. Switzer of the Menninger 
Foundation says, “These moves 
affect the mental health of individ- 
uals in many ways.” 

For one thing, he indicates a 
feeling of family instability is al- 
most inevitable. There is even the 
possibility of an actual family 
breakdown. 

Moving into a new community, 
whether that community is socially 
and economically above or below 
the neighborhood left behind, pre- 
sents emotional hazards. To devel- 
op a sense of belonging to the new 
community, to make it one’s own, is 
taxing and may not come either 
naturally or swiftly. To feel at 
home calls for a deep emotional 
involvement and one cannot have 
this involvement with what is un- 
lived in and devoid of memory and 
associations. The result, almost 
inevitably, is a feeling of isolation. 

This feeling grows more intense 
when the move is upward on the 
social ladder because of the family’s 
own improved financial status, 
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What comes into play for such 
families often is a feeling of social 
inferiority. Emotionally unable to 
make identification with the new 
group, the family may feel rejection 
where none actually exists. 

Still, there is frequently preju- 
dice against newcomers. The 
newcomer in Biblical times became 
the stranger represented by Ruth 
among the alien corn. And every 
schoolboy can tell you what it 
means to be the new boy in a class 
where all the other kids know each 
other well. In towns such as those 
near air bases, where there has been 
a sudden influx of population, prej- 
udice against newcomers has been 
very evident. For the newcomers 
threaten the town with change, with 
overcrowded schools, less parking 
space and the whole lexicon of pos- 
sible inconveniences. 

Dr. Switzer, who is Director of 
the Menninger Foundation’s Chil- 
dren’s Service, has a few special 
remarks on how moving affects 
children. ‘““Young newcomers to a 
city,” he says, ‘“‘suffer, at least tem- 
porarily, an impairment in the 
capacity to adjust to the new home, 
school and to making friends.”’ He 
adds, “Parents planning to move to 
a new location should especially 
consider the emotional stability of 
their child. They should look care- 
fully at their relationship with their 
child and make themselves more 
available to him before and after 
the move. The child’s need for 
personal relationships in the new 
community should not be over- 
looked.” 
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ThE BIOLOGY STORY 





The tail that ‘remembers’ 





The planarian demonstrates how acquired learning can be transferred to a second asexual 
generation. The second-generation worm inherits the original worm’s classical conditioning. 


HE learning abilities of the 

planarian, a common freshwa- 
ter flatworm, has become the sub- 
ject of a spirited scientific contro- 
versy. 

Planarians are one of the lowest 
forms of animals with a true central 
nervous system and would seem an 
unlikely subject for learning experi- 
ments. But a group of experimental 
psychologists at the University of 
Michigan, led by Dr. James V. Mc- 
Connell (see page 88), have made a 
series of remarkable studies of these 
highly unorthodox research ani- 
mals. 

The worms were conditioned to 
respond to a flashing light. Then 
they took advantage of the planari- 
ans’ astounding regenerative abili- 
ty. A planarian can be cut in half 
and grow a new complementary 
half—a new tail for the old head 
and a new head for the old tail. 
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When an “educated” worm was 
cut in half and allowed to regener- 
ate, the old head retained a good 
portion of its former training. This 
was no surprise. What was surpris- 
ing was that the old tail also re- 
tained some ‘“‘memory.” 


Trained worms fed to untrained 


In a further test, trained planari- 
ans were chopped up and fed to 
untrained planarians. The un- 
trained planarians then showed 
some signs of the training of the 
animals they had eaten. 

These experiments suggested that 
learning was not centralized in the 
brain, but that it produced changes 
throughout the entire body. 

Nobel-prize-winning biochemist 
Dr. Melvin Calvin of the Universi- 
ty of California became interested 
in the experiments and organized a 
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research group of his own to repeat 
the planarian experiments and 
investigate the chemical nature of 
learning. 


Response consistent? 


However, Calvin and his asso- 
ciates were unable to obtain a con- 
sistent enough response from the 
worms to feel that they had proper- 
ly learned anything. 

Dr. Calvin and Dr. Edward L. 
Bennett published an article in a 
recent edition of the Neurosciences 
Research Program Bulletin entitled 
“Failure to Train Planarians Relia- 
bly.” They described how they 
followed Dr. McConnell’s methods 
but came up with unsatisfactory 
results. The California scientists 
doubted the usefulness of the 
planarians in learning studies. 

A further complication arose 


When the head of a planarian is split 
straight down the middle, each half will 
regenerate into a completely new head. 


when a version of the Calvin-Ben- 
nett paper was submitted to 
Science, the official publication of 
the American Association for the 
Advancement of Science, and reject- 
ed by the editorial board “for a 
combination of demerits.” 

Dr. McConnell believes that the 
heart of the controversy is a 
definition of learning. He feels that 
Drs. Calvin and Bennett’s ‘“‘unsuc- 
cessful” results were successful. 

The California group set a criter- 
ion of 18 correct responses out of 20 
consecutive flashes. Nine of the 14 
test animals achieved this criterion. 
Drs. Calvin and Bennett, however, 
did not feel that 65 percent success 
is a reliable evidence of learning. 

Dr. McConnell said his group got 
similar percentages of successful 
subjects. Thus he feels that both his 
own results and Dr. Calvin’s indi- 
cate that learning occurred. 


A two-headed planarian takes a shorter 
time to learn than one-headed worms. Con- 
troversy rages over its learning abilities. 
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Instant electronics for the home 





A new concept in do-it-yourself electronics is called “IRectronics,” a line of electronic 
“building blocks’” which forms 20 low-cost systems for various home and outdoor uses. 


LINE of new electronic “build- 
Aine blocks” now allows you to 
construct a public address system 
or an electronic ‘baby sitter” at 
home. The only tool you need is a 
screwdriver. 

This is made possible through a 
new concept in do-it-yourself elec- 
tronics called ‘‘IRectronics,” a line 
of electronic “building blocks” 
which form 20 low-cost systems for 
home, boating, outdoor and auto- 
motive use. All units operate from 
batteries or the standard home elec- 
trical outlet. 

The line is made of 25 com- 
patible, solid-state modules, sealed 
in clear plastic, and 19 accessories 
for a variety of uses. 

“TRectronics” was conceived and 
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manufactured by International Rec- 
tifier Corp., El Segundo, Calif. 

Robert J. Mueller, IR’s Distrib- 
utor Division manager, says that 
one of the biggest stumbling blocks 
to a more widespread use of elec- 
tronics in the home is the drudgery 
and technical ability associated 
with the assembly and soldering of 
electronic kits. 

“We have avoided the kit ap- 
proach with this line by doing away 
with any soldering, and reducing 
assembly requirements to the mat- 
ter of tightening a few screws.” 

According to Mueller, the do-it- 
yourselfer can realize a 5- to 20- 
percent saving on his system when 
compared to a ready-made product. 

Costs of the systems range from 
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$4.95 for a danger blinker to 
$19.95 for a walkie-talkie. The 
finished system’s purpose can be 
easily expanded or changed by add- 
ing or substituting one or more 
“blocks.” 

The “TRectronics” line will be 
sold nationally through electronic 
suppliers, department stores, super- 
markets, hardware stores, automo- 
tive suppliers, camera and hobby 
shops and other retail outlets. 


Pocket heart pacemaker 


A new kind of artificial cardiac 
pacemaking unit, which stimulates 
the heart by means of a recurrent 
electrical signal induced in an im- 
planted coil from an external coil, 
is now available commercially in 
Britain. 

A redesigned version of equip- 
ment first developed four years ago, 
it is believed to be one of the few 
in which the patient carries the 
“pacemaker” outside the body. Oth- 
er techniques implant a pulse gen- 
erator inside the chest wall. 

The new version of the equipment 
is powered by a replaceable 1.5- 
volt dry cell, and the pulse gen- 
erator unit is light and small enough 
to carry in a pocket or in a belt 
around the abdomen. 

The cardiac pacemaker consists 
of a simple 2!%4” diameter coil en- 
capsulated in silicone rubber, and 
a small, robust battery-operated 
pulse generator connected to a 
primary coil by a flexible lead. 

The secondary coil is implanted 
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in the chest. The stainless steel 
leads of the coil, covered with loose 
silicone rubber sleeves, are secured 
in the heart muscle. 

The pulse generator unit can be 
carried on a belt or in a pocket. 
It has recessed controls, enabling 
the rate to be varied, and an audi- 
ble tick which can be switched on 
when required. An internal pre-set 
switch enables the unit to be oper- 
ated at high or low power at the 
discretion of the medical advisers, 
to allow for increasing threshold 
over a period of time. 

The unit is powered from a single 
U2 dry cell (1.5 volt) that is availa- 
ble internationally. The life of the 
battery is given as between one and 
four weeks, depending upon operat- 
ing conditions. Pulse power from 
the unit remains constant during 
battery life, need for battery re- 
placement being indicated by a 
reduction in rate. 

The equipment may be obtained 
from Joseph Lucas Electrical Co. 
Ltd., Great King Street, Birming- 
ham, England. 


eT TUTTLE ELLUULeLeACLCLLUECLOLETCULLLULECecOUEUUCULCCUCOCUILULUTCOce LLL CCOOOCOOT AT 
Microwave amplifiers that operate at the 
highest frequencies and with the widest 
bandwidths of any integrated circuits have 
been developed by Bell Telephone Labs. 
Below: A technician fabricates the basic 
amplifier circuit by vacuum deposition. 














Solving the garbage explosion 


Every 60 seconds, people in the 
United States drop 251 tons of 
trash into their garbage cans. At 
the end of the day, 362,000 tons 
of trash have accumulated. 

We are approaching a time when, 
according to the official journal of 
the U.S. Public Health Service, 
“the well-known capacity of the 
modern city to drown in sewage is 
more than matched by its talent 
for smothering itself under a blan- 
ket of garbage and refuse... .” 


To help meet the problem, West- 
inghouse Electric Corp., of Pitts- 
burgh, Pa., and SACS of Shawnee, 
Okla., recently announced a dis- 
posal method to reclaim trash and 
garbage rather than destroy it. 


The disposal operation takes 
place in “light industrial” plants 
which salvage marketable items— 
metal, glass, paper and rags—and 
process the remaining material into 
a soil-conditioning compost. Since 
the operation doesn’t involve fires, 
there are no odors or smoke. There 
is no attraction for flies or rodents 
because the plants are completely 
enclosed. 


The first step in the Westing- 
house/SACS process is a receiving 
station where collection trucks 
dump their unsorted refuse into a 
conveyor hopper. 


The refuse is then moved to the 
salvage section where marketable 
materials are removed and segre- 
gated. The remaining matter then 
enters a pulverator and grinder 
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where it is moistened with added 
water, ground up and fermented 
with its own fungi, molds and bac- 
teria for six days until a good qual- 
ity compost results. 


Besides the fact that everything 
a salvage-compost operation pro- 
duces is useful, with no ash to be 
carted away, there is also another 
benefit possible: Sewage sludge can 
be used to moisten the material 
that is to become compost. 


The pollution-free plants can be 
located in the heart of metropolitan 
areas. Such a plant has been op- 
erated in San Fernando, Calif., for 
a year and a half, handling 90 tons 
of refuse every day. New plants 
can be designed to handle daily 
capacities of 35 to 2,000 tons. 


Seagoing computer 


An electronic computer is lending 
a helping hand to sailors and scien- 
tists aboard a research ship sailing 
on a 10-month voyage to the Indian 
Ocean and beyond. 


The research vessel is the Atlantis 
II, operated by the Woods Hole 
Oceanographic Institution of Woods 
Hole, Mass. She is manned by a 
ship’s company of 25 crew mem- 
bers, 28 scientists and a computer. 
The computer not only collects 
oceanographic data, but also helps 
navigate the ship, using a new navi- 
gational system that makes use of 
the signals from orbiting earth 
satellites. 


The purpose of the round-the- 
world expedition is to chart cur- 
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rents, take a census of tiny marine 
life, probe the ocean floor and un- 
ravel the sea’s mysteries. The In- 
dian Ocean phase of the voyage is 
part of a 23-nation experiment 
sponsored by* UNESCO, in an ef- 
fort to help nations of the Middle 
East increase their food supply by 
using the resources of the Indian 
Ocean. 

The computer takes over in navi- 
gating the ship when an extremely 
accurate position is needed by the 
scientists. Three navigation satel- 
lites orbited by the U. S. Navy 
supply the signals. 

When it is not navigating, the 
computer is busy doing a variety of 
scientific chores. Among its more 
important assignments is the jug- 
gling of data on salinity, tempera- 
ture and currents of the ocean. The 
computer makes it possible for many 
types of readings to be taken con- 
tinuously and, by means of printed 
symbols and a television-like screen, 
it gives immediate answers to ques- 
tions relating to the data. 


Part of a PDP-5 computer is swung aboard 
the Atlantis II, 210-foot research ship, 
which is cruising the Indian Ocean and be- 
yond with a 25-man crew and 28 scientists. 


















Lightweight clamp-on-light provides 15,- 
000 candlepower spotlight that enables arc 
welder to view work area with protective 
mask and eye shade always in place. 
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Two-piece plastic car 


The country’s leading manufac- 
turer of ABS (acrylonitrile-butadi- 
ene-styrene) has gone into the auto- 
mobile business. 

Marbon Chemical Division of 
Borg-Warner Corp, Washington, 
West Virginia, has developed a 
sports/racing car with a two-piece 
plastic body. 

The body consists of top and bot- 
tom halves formed in 15 minutes 
each from solid Cycolac ABS sheets. 
The top half has formed-in-place 
bucket seats, console for shift lever 
and secondary instruments, and arm 
rests. Fenders and wheel wells are 
an integral part of the bottom half. 

Rustproof and virtually damage- 
proof, the body was formed in a 
double-platen hydraulic press. Ra- 
diant heat at 250 degrees Fahren- 
heit was applied to the single sheet 
of Cycolac for six and a half min- 
utes to form each half. The alumi- 
num-filled epoxy mold then was 
drawn downward into the resilient 
plastic. The depth of the draw in 
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Car with two-piece, all-plastic body is 
being road-tested to evaluate potential! of 
thermoplastics in manufacture of autos. 


some sections was as much as 30 
inches. Held to the mold by vacu- 
um, the material hardened into the 
body shape during a seven-minute 
cooling period. 

The manufacturer says the form- 
ing dies for the vehicle cost less 
than $30,000—less than 10 percent 
of the cost of dies for a fiberglass 
body. 


Breakthrough in chemistry 


New drugs and dyes, in fact an 
entire new area of chemistry, may 
result from recently patented com- 
pounds. 

The compounds are called “stable 
borons” or boron-hydrogen com- 
pounds. They were patented by 
Drs. Henry C. Miller and Earl L. 
Muetteries of the Central Research 
Department Laboratory of E. I. du 
Pont de Nemours & Co. 

So far, no commercial products 
have been developed from these 
compounds, but du Pont scientists 
look upon them as a base from 
which many useful synthetic chemi- 
cals can be built. 

The stable boron atom contains 
12 boron and 12 hydrogen atoms. 
To create new chemicals, chemists 
replace some of the hydrogen atoms 
with other atoms. 
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For 100 years, chemists have 
been using benzene and hydrogen 
compounds as a base to create a 
variety of new materials. By replac- 
ing hydrogen atoms in the so-called 
“benzene ring,”’ they have been able 
to develop DDT, plastics and many 
other useful industrial chemicals. 
Chemists hope to make the same 
sort of use out of the “stable boron”’ 
compounds. 


How fo remove Strontium 90 


Federal researchers have proved 
a pilot-plant method that commer- 
cial dairies can use to remove 
Strontium 90 and other radioactive 
substances if these potentially 
hazardous elements ever imperil our 
nation’s milk supply. 

The process is highly effective 
and adds an estimated 1¢ to 2¢ per 
quart to milk cost. Experts say the 
flavor of the treated milk is com- 
parable to untreated milk. 

The process involves ion ex- 
change processing of milk through 
a fixed resin bed. 

The project was carried out at 
the Agricultural Research Center in 
Beltsville, Md. 


GOTTA LELLeELLLeGeLULCULG ULC LLG PLCeEUCLACCcL URC 
Raymond Kurzweil plays an original piece 
of music composed by a computer which he 
designed. The computer has turned out doz- 
ens of classical and romantic compositions. 
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INVENTOR OF THE MONTH 


He gave cotton a reprieve 





ELSON F. Getchell (above) of 

Washington has handed the 
cotton industry a weapon to use in 
its war against the synthetic fiber 
makers for the important trouser 
market. A research specialist for the 
National Cotton Council, he has in- 
vented a special cuff. 

Tailors usually make cuffs by 
turning up the trouser bottoms and 
ironing them. But the cotton indus- 
try, in devising wrinkle-resistant 
clothing with creases that would 
not come out in the wash, did such 
a good job that the tailors could not 
reverse the creases. 

Getchell devised pre-formed cuffs 
to be attached to the ends of the 
trouser legs. The tailor cuts off the 
legs at the proper length and sews 
the cuffs in place. Patent 3,166,765, 
which Science Digest’s Inventor of 
the Month recently obtained for the 
Cotton Council, covers the cuffs’ 
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construction and their treatment 
with plastic so they won’t fray. 
Council members will be licensed 
under it. 

Man-made fibers can be reset by 
heat, but after cotton trousers go 
through the modern “delayed 
cure,’ they cannot. The cloth is 
treated with a chemical and, once 
the garment is made and pressed, 
heat is applied. 

There is no problem with men’s 
and boys’ wash slacks, which can 
be made in many lengths and waist 
measures and sold with finished 
cuffs. But the suit and dress trousers 
are carried in stock uncuffed. 

The No. 1 consumer of cotton is 
the men’s and boys’ pants market. 
Cotton furnishes nearly _ three- 
quarters of the material for sepa- 
rate trousers and dress shorts, and 
the industry wants at least to hold 
its position. It would also like to get 
more of the smaller but valuable 
suit market. Here cotton supplies 
less than an eighth. 

Nelson Getchell was made a 
bachelor of science in textile chem- 
istry by Lowell Technological Insti- 
tute in 1938, and has been with the 
council since 1951. Last year he 
patented one of the “delayed cure 
durable press” processes used in the 
industry. Earlier he was co-inventor 
of a method of trouser recuring to 
put in permanent creases. 

—Stacy V. Jones 
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THE MILITARY STORY 


‘War’ in space 





by Hubert Pryor 


F yOu’vE been looking at the 
I stars recently and have had the 
eerie feeling that someone’s been 
looking back at you, you’re right. 

Aviation Week reports that the 
Soviet Union has kept the United 
States under regular surveillance by 
photo reconnaissance satellites for 
the past year. 

Of 36 satellites put into orbit by 
the Soviet Union last year, the 
magazine says, 14 were camera 
payloads “under cover of its Cos- 
mos satellite program.” 

The use of some Cosmos satel- 
lites for reconnaissance has been 
suggested by U/S. officials, who’ve 
been aware for some time of such a 
Soviet capability. 
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Within 24 hours of the magazine 
report, incidentally, the Soviet 
Union launched four unmanned 
satellites—the last one, the Cosmos 
SW 

Publicly announced shots in the 
Cosmos series sometimes are de- 
scribed in some detail, with data as 
to orbits and indications that the 
purpose was to provide, say, weath- 
er information. But more often than 
not, no information is released. 

A listing in Information Please 
Almanac of shots through last Oc- 
tober 14 numbers 36 Soviet satellite 
launchings about which no, or al- 
most no, information was released. 

Of course, the United States has 
also been keeping an eye on Russia 
from space, and presumably on Red 
China, too. The same chronology of 
satellite launchings through Octo- 
ber 14 lists 56 U.S. secret shots. 

As reported in Science Digest in 
March, 1963, two of our military 
satellite series have been the Samos 
(satellite and missile observation 
system) and the Midas (missile 
defense alarm system). 

The same report also mentioned 
three counter-satellite programs 
undertaken or contemplated by the 
U.S.: the Army’s Nike-Zeus, the 
Navy’s Early Spring and an Air 
Force program known as Project 
Saint. The latter was described as a 
“satellite inspector,” which could 
locate and inspect a probable hos- 
tile spacecraft as it orbited. 
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Orbiting bombs? The United 
States, at least, is on record as 
having no intention of developing 
any. In any case, missiles are 
thought to be as effective and less 
vulnerable. 

The vulnerability of satellites is 
being taken into account by the 
Defense Department, however, in 
plans for military space craft for 
communications. The Wall Street 
Journal reports that the Pentagon 
is planning to launch 24 communi- 
cations satellites in random orbits 
early next year. Eight satellites 
would be sent up at once aboard 
three Titan IIIC booster rockets. 
They would be shot out at differing 
speeds and gradually spread out to 
give near-global coverage. 

The satellites would circle the 
earth at about 21,000 miles altitude 
and would be followed two years 
later by another series at other 
altitudes. 

The theory is that the great num- 
ber of satellites and the variety of 
their positions would provide a 
communications network almost 
invulnerable to destruction. 

Why doesn’t the military use 
ordinary radio? The fact is that, 
more than many people realize, 
atmospheric conditions often blank 
out world communications almost 
completely. In an emergency in 
Vietnam last November, the only 
way the Pentagon could communi- 
cate with commanders on the front 
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lines was via the Syncom satellite. 

The concept of war in space is 
still in the realm of Buck Rogers 
fantasy, but only when you think 
of it as a contest between planets. If 
you think of space as having the 
same strategic importance as the 
high seas, a region of access be- 
tween combatants, obviously space 
must command the attention of all 
military strategic planners. 

Consider, for instance, an Asso- 
ciated Press report from Honolulu 
on February 13. The Danish 
freighter Margit caught fire in the 
Pacific and a Navy cargo ship 
picked the survivors up from life- 
boats 1,100 miles south-southwest 
of Honolulu and headed for nearby 
Johnston Island. 

“Tf the group is allowed ashore,” 
the report said, “they'll be among 
the first non-accredited people to 
have set foot there in recent years.” 

No lack of charity lay behind the 
cool reception. Medical attention 
was assured the injured, if aboard 
ship and not ashore. The reason? 

The island, said the AP, is con- 
stantly being built up in connection 
with the United States anti-missile 
program, and was the scene of 
America’s atmospheric nuclear test- 
ing before the Moscow A-ban treaty. 

War in space? Maybe not. But 
the world’s two top military powers 
today are actively engaged in de- 
fense in space—and they’re likely 
to be even more so in the future. 
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ThE ASTRONOMY STORY 





What will the moon feel like? 





Wide World 


Rocket to be used in putting Surveyor on 
the moon blows up, but program will go on. 


by Daniel Cohen 


WwW: NOW have a pretty good 
idea of what the surface of 


the moon looks like—close up. But 
we are still a long way from know- 
ing what it will feel like, when and 
if the astronauts from our Apollo 
program land there. 

The photos from Ranger VIII 
look almost exactly like those taken 
by Ranger VII of a different area of 
the moon. This indicates that the 
moon’s surface is probably pretty 
much the same all over. 

But what happens after a craft 
lands? Will the surface be strong 
enough to support the 26,500- 
pound lunar excursion module, or 
will it go crashing through fragile 
and frothy rock, which some scien- 
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tists believe the moon’s surface is 
made of? 

Another frequently mentioned 
hazard is dust. Many scientists 
think the moon is covered by a 
thick layer of dust, which might be 
as much as a half-mile deep. The 
Ranger photos have neither proved 
nor disproved this theory. If- the 
dust layer is anywhere near a half- 
mile thick, the LEM would simply 
sink out of sight and the expedition 
would be a disaster. Even a much 
thinner layer might cause the LEM 
to topple over on landing. 

An attempt to answer these ques- 
tions received a serious setback on 
March 2 when an Atlas-Centaur 
rocket carrying a dummy Surveyor 
spacecraft exploded on its launch- 
ing pad. The Surveyor is scheduled 
to make a “soft” landing on the 
moon and radio back information 
about the surface. 

The March 2 shot was to be a 
prelude to a live Surveyor shot 
scheduled for the period between 
Sept. 26 and Oct. 2. 

The explosion, it was thought, 
would delay the live Surveyor shot 
and the Apollo program itself, but 
this was later denied. 

There is also the possibility, 
although no one likes to talk about 
it, that once Surveyor gets to the 
moon, it will send back information 
that will completely wash out the 
entire Apollo program. 
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THE PROGRESD 
OF MEDICINE 





5 myths about health 


by Arthur J. Snider 


N SPITE of the scientific sophisti- 
] cation that characterizes their 
culture, Americans still entertain 
unscientific concepts of health and 
illness, says Dr. Charles E. Goshen 
of Morgantown, W. Va. 

He lists some examples of irra- 
tional concepts of health in The 
New Physician: 

“The healthy suntan” —Even 
highly educated Americans are like- 
ly to subscribe to the notion that a 
sun-darkened epidermis represents 
some kind of guarantee of good 
health. This notion goes back to 
the old observations that sick peo- 
ple are likely to be pailid in appear- 
ance while healthy people are more 
likely to show the effect of exposure 
to the sun. The answer, of course, 
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was that the sick remained indoors 
and the healthy lived much more of 
their life out-of-doors, where most 
people worked. Today, the opposite 
is more likely to be true. Most of 
the work in our modern society now 
takes place indoors, while the people 
most likely to have time to sunbathe 
would be the sick ones. It is naive 
to assume that changing the color 
of the skin would change the state 
of health. 

“Exposure to cold, wet weather 
brings about upper respiratory dis- 
ease” —In spite of the fact that the 
germ theory of infection is widely 
understood and accepted this an- 
cient idea is still widespread. The 
first sign of a virus infection, such 
as the common cold, is often a chill 
followed by fever. Our ancestors, 
unaware of incubation periods of 
infection, were inclined to assume 
that “chill causes fever.” From this 
logic it was deduced that if one 
could avoid being ‘chilled’ then 
one could prevent the fever. The 
truth is that the common cold and 
most upper respiratory diseases are 
contagious illnesses, caused by vi- 
ruses and bacteria transmitted from 
one person to another. Thus, the 
correct health warning, Dr. Goshen 
says, is, “If you want to avoid 
catching colds, keep your distance 
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from other people that have them.” 
“Sick from overwork”—A person 
who puts in substantially more time 
in his work than does the average 
man is likely to make more money, 
have more marital difficulties, have 
less pleasure in life and be exposed 
to a greater risk of industrial acci- 
dents. Otherwise, he will not show 
a health history different from the 
more average person. He might be 
more dissatisfied with his all-work- 
no-play life and as a result com- 
plain a great deal more than others. 
The frequency of complaints, how- 
ever, is never a reliable index of the 
state of health. The “overwork” 
concept arises from the human ten- 
dency to blame our own dissatis- 
factions in life on circumstances. 
“Taking care of one’s health’”— 
Most people assume this means 
going to bed early, sleeping long 
hours, eating meals at regular times, 
avoiding smoking or drinking. But 
the background of this belief is 
largely a moralistic one, says Dr. 
Goshen. In the past, it was often 
noted that the people who lived 
wasteful, unconventional lives not 
only tended to follow very irregular 
habits of sleeping, eating and work- 
ing but also appeared dissipated. 
But the dissipation was often due 
to the effects of malnutrition, 
chronic alcoholism and venereal dis- 
ease. These were related to uncon- 
ventional modes of life. It seemed 
reasonable to conclude that a con- 
ventional “virtuous” life was 
healthier Actually, there is very 
little known scientifically about 
what a person might actually do to 
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protect his health effectively. The 
two most common killers in Ameri- 
can society are cancer and arterio- 
sclerotic cardiovascular disease, 
neither of which is preventable. 
“Exercise is healthy’—Even the 
President of the United States has 
endorsed this concept, yet Dr. 
Goshen believes it is not any less 
inaccurate. This notion stems from 
the fact that healthy people are 
more frequently seen working and 
exercising than sick ones. But it is 
not the exercise that makes the one 
healthy and not the lack of it that 
makes the other sick. People who 
have lived very long lives essential- 
ly free of serious illness do not show 
any particular preponderance of 
athletes or devotees of physical fit- 
ness. Enjoyable exercise, such as 
playing golf, is a great uplifter of 
morale and spirits, but has not yet 
been shown to have any direct 
bearing on the state of health. 


The female foot 


If there is very little drinking 
from ladies’ slippers these days, it’s 
probably because they’re just too 
big to drink from, Dr. Paul J. Davis 
of Harvard Medical School has 
concluded. 

“Once scarcely large enough to 
contain an aperitif, the shoe of the 
female has become a veritable tank- 
ard, holding 14 ounces or more, by 
actual test,’ he comments. He at- 
tributes the blossoming of the lady’s 
foot from the fragile and finely- 
drawn bud of the 1920’s to three 
factors: 
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(1) The average female is about 
14 pounds heavier than her coun- 
terpart of four decades ago. 

(2) The average female today 
has been reared in ignorance of foot 
discipline. From the age of six 
months, she is placed in _ high- 
topped, quasi-orthopedic shoes 
which prevent normal arch and lig- 
amentous stresses. Then a sudden 
reversal of attitude occurs at age 
five years when girls begin their 
exposure to a continuum of sandals, 
flats, clogs, loafers and moccasins, 
which permit ligamentous laxity to 
slide into orthopedic catastrophe. 

(3) The average female has 
changed her pedal values. She has 
grown callous to the centuries’ old 
reverence for modest and unpre- 
tentious proportions of the foot. A 
social emphasis upon generous pro- 
portions misleads the generation to 
regard its big feet with, if not ven- 
eration, complacency 

“As if permissive footwear 
weren't enough, the helpless female 
foot is occasionally driven into a 
pointed toe-spiked heel device which 
is medieval in design,” says Dr. 
Davis. “It is worth noting that in 
the thirteenth century, shoes’ pointed 
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toes reached a length which re- 
quired chains for support that were 
attached to the knees. Perhaps this 
exuberance will not be eclipsed but 
I would not bet on it. Even today 
there is only casual relationship be- 
tween the length and shape of the 
shoe and the length and configura- 
tion of the foot it encumbers.”’ 

Women’s shoes that used to fit 
comfortably into suitcases are now 
large enough to justify valises of 
their own, Dr. Davis observed. 


The panty girdle syndrome 


The patient, a 20-year-old sec- 
retary, had been complaining of 
swelling of her feet and ankles for 
two years. Several laboratory tests 
had been carried out to uncover the 
cause and she was found perfectly 
normal. Questioning by Dr. Charles 
A. Ribaudo of New York revealed 
the swelling was not present in the 
morning but became progressively 
worse during the day. During the 
summer, spent on the beaches, there 
was no swelling. 

When a physical examination re- 
vealed a circular indentation of the 
skin of both upper thighs, Dr. Ri- 
baudo traced the cause to a panty 
girdle with its tight, elastic bands 
that created a tourniquet-like effect. 
On discontinuing the garment, the 
patient was free of swelling within 


- days. 


Dr. Ribaudo reported the first 
case of “panty girdle syndrome” in 
the New York State Journal of 
Medicine. 
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How fo turn green 


The two ladies were green, but 
not with envy. They were members 
of a small, secretive French re- 
ligious society whose members not 
only were strict vegetarians but also 
ate clay in the religious belief that 
since man sprang from the soil he 
must return to it for sustenance. 
Their green color was caused by an 
overabundance of copper in the clay. 

Dr. Charles Grubber, chief of 
the dermatology clinic at the Hos- 
pital of St. Louis, Paris, France, 
told the story before a meeting of 
skin specialists. 

“The first patient, referred to me 
because of discoloration of the skin, 
was a very intelligent woman, a 
teacher of mathematics. She was in 
her 40’s but appeared to be much 
younger. Her complexion, except 
for its color, was the finest I have 
ever seen. Her skin was green 
everywhere, even inside her mouth. 
The corneas of her eyes were green 
glazed.” 

The second woman, a _ notary 
clerk, was in her middle 50’s but 
seemed unbelievably younger. Like 
the first woman, she said she was a 
vegetalian rather than vegetarian. 
A vegetarian will eat fruits and vege- 
tables, milk and eggs. A vegetalian 
will eat only fruits and vegetables. 

Both women said they ate many 
grapes and seldom washed their 
food before eating on the grounds 
that food should be as natural as 
possible Clay is eaten as a supple- 
ment. 

“T told them that I could restore 
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their natural color with a drug,” 
said Dr. Grubber, “but I did not 
know if they would also lose their 
youthful appearance along with 
their green complexion. Both of 
them considered my offer and re- 
fused. They decided that they 
would rather be green and young. 
Both seem to be happy. They now 
live in Paris. The teacher is rather 
self-conscious and teaches at a cor- 
respondence school. But the notary 
must meet strange people every 
day. She thinks nothing of it.” 


Why healthy hearts look sick 


It has been 50 years since the 
invention of the electrocardiograph 
(EKG), the electronic measurement 
of the heart function. But many 
doctors are still misreading EKG’s 
and turning patients into cardiac 
cripples by hasty pronouncements. 

Dr. Herbert Steinberg of Phila- 
delphia says there are many factors 
that can cause erratic patterns in 
patients completely free of cardiac 
problems. An individual’s physical 
makeup, sitting upright, pregnancy 
and obesity, can cause erratic waves 
in healthy individuals. Other non- 
cardiac factors that stimulate ir- 
regular patterns are emotional and 
physical stress, smoking, metabolic 
disturbances, allergies, digestion, 
infectious disease and physical ex- 
ercise. 

“Even the prospect of taking an 
EKG before surgery creates patient 
fears and anxieties which cause 
erratic patterns,” Dr. Steinberg says. 
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Recent abdominal surgery, even ad- 
ministration of medication can send 
waves on erratic bounces. Of course, 
once a worried patient learns the 
initial EKG isn’t ‘normal’, the 
anxiety can be so disruptive that it 
may be months before fluctuations 
stop. Studies show that fasting, 
standing, rapid or deep breathing, 
even glucose injections, are effective 
in “normalizing” such patterns. 


Anatomy of an epidemic 


If man can conquer microbes in 
the hospital—a seed bed of potential 
disaster—he can certainly prevent 
epidemics in the environment, a 
germ authority says. In many ways, 
the hospital environment represents 
all the hazards that would start an 
epidemic elsewhere. 

“Here is concentrated under one 
roof a group of highly susceptible 
patients into which periodically 
there are introduced individuals 
with diseases caused by the most 
dangerous disease-prodwcing organ- 
isms.” 

Yet, with the application of rela- 
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tively simple techniques, the hos- 
pital provides a safe environment 
for the care of human ills. 

Dr. James G. Shaffer, chief epi- 
demiologist of Lutheran General 
Hospital, Park Ridge, Ill., suggests 
that those concerned with commu- 
nity health problems can learn much 
by studying the hospital environ- 
ment. 

It is a mistaken conception that 
knocking out a disease means elimi- 
nation of the germs that caused it. 

Many of the germs are still pres- 
ent and are even being transmitted 
from person to person. But they 
are prevented from assuming epi- 
demic status by a combination of 
environmental control, vaccination 
and appropriate treatment. 

Normally, we are surrounded by 
disease-producing agents. They live 
on the surface of the skin, in the 
mouth, the throat and the lower 
portion of the digestive tract. 

In other words, man and mi- 
crobes live in armed truce. “Thus 
the great unknowns in man’s rela- 
tion to microbial disease are the 
complex determinants that allow 
disease to develop from infection.” 

Nevertheless, it is believed the 
individual rather than the microbe 
is the determining factor in whether 
disease occurs. 

“Tronically,” he added, “the suc- 
cess that has attended the applica- 
tion of public health and medical 
measures to keep people alive re- 
sults in the development of an in- 
creasing number whose _suscepti- 
bility to microbial disease is en- 
hanced.” 
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TE REGEARGH STORY 


How can I find out? 


incidentally, was set up in 1963 as 


ESEARCHERS, please note: The 

Library of Congress and a 
New York publisher, Plenum Press, 
have come to your aid. 

Each has published a work that 
should help take much of the pain 
out of finding the scientific and 
technical data you need. 

The Library of Congress’s Na- 
tional Referral Center for Science 
and Technology has prepared A 
Directory of Information Resources 
in the United States, covering the 
physical sciences, _ biological 
sciences and engineering. 

The directory lists a wide variety 
of organizations and _ institutions 
capable of meeting specific informa- 
tion needs. Included are libraries, 
information centers, professional 
societies, universities and industrial 
firms, as well as government agen- 
cies or offices that provide assist- 
ance in particular fields. Some 1,- 
100 individual resources are listed, 
with a description of specialized 
interests, services and publications. 
There is also a subject index. 

To order the directory, send 
$2.25 to: Superintendent of Docu- 
ments, Government Printing Office, 
Washington, D.C. 20402. The cat- 
alog number of the directory is LC 
1.31:D 62. 

A directory covering the social 
sciences is due to appear next. 

The National Referral Center, 
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an “information desk” for the 
scientific and technical community. 
With the support of the National 
Science Foundation, it functions as 
an intermediary, directing those 
who need information to those who 
can provide it. 

Besides preparing directories like 
the one recently published, it is 
compiling a comprehensive invento- 
ry of all the significant information 
resources it can identify. It is soli- 
citing contributions by organiza- 
tions that represent such resources 
in the physical, biological, engineer- 
ing or social sciences. 

If you want help in locating 
information, you can write the 
Center in care of the Library of 
Congress, Washington, D.C. 20540. 
Or you can phone (area code 202): 
967-8087 for general inquiries, 967- 
8265 for referral service and 967- 
8242 for registration of information 
resources. 

The work published by Plenum 
Press is the initial product of an 
unusual compilation by its new 
Data Division, said to be the first 
of its kind set up by a major pub- 
lisher. In two volumes, the work is 
titled Electronic Properties of Ma- 
terials. It is derived from 13,500 
published references on this com- 
plex subject. 

What distinguishes it is that it 
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Psi ® 
H. Thayne Johnson displays two-volume 


work he edited with 13,500 published elec- 
tronic references processed by computer. 


disseminates data previously avail- 
able only at computer centers. 

The 13,500 so-called ‘‘acces- 
sions” were originally programmed 
by the Electronic Properties Infor- 
mation Center, administered by 
Hughes Aircraft under contract to 
the U.S. Air Force. The two vol- 
umes present the results of over 
three years’ work of a team of from 
six to eight scientists. 

In the words of H. Thayne John- 
son of EPIC, who edited the work: 

“This team scanned the interna- 
tional literature for publications on 
the electronic properties of materi- 
als and considered over 150,000 of 
these for referencing in the guide.’’ 

As part of the project, an IBM 
1401 computer was programmed to 
take the complex input from the 13,- 
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500 publications selected and pre- 
pare it for listing in two volumes. 
“This indexing system that was 
originally chosen for EPIC, which 
is reflected in the guide, might be 
called a modified coordinated in- 
dex,” Johnson says. “Two files are 
represented. One is a master print- 
out from the computer, The second 
consists of bibliographic entries. 
which appear in the second volume. 


Descriptors 


“The print-out is the descriptor 
file, consisting of alphabetically- 
arranged descriptors. This file is 
divided first into descriptors of 
materials, and second into descrip- 
tors of properties. Under each are 
listed the accession numbers of the 
appropriate articles.” 

The price of the work is $150. 
For information concerning _ it, 
contact Plenum Press, 227 West 
17th Street, New York, N.Y. 
10011. 

A total of 10 books are planned 
by the Data Division of Plenum 
Press in 1965. 

“We are convinced,” says Plen- 
um President Earl M. Coleman. 
“that the application of computers 
to information retrieval is keenly 
important at this stage of computer 
technology. Our new division will 
make widely available to the scien- 
tific community, data originally 
slated for only restricted distribu- 
tion. The Data Division will fore- 
stall tremendously wasteful duplica- 
tion of research in hundreds of 
laboratories.” 
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PERSONALITY 
OF THE MONTH 





His science is mixing 





Courtesy Purdue University 


by Lawrence Galton 


OMMONPLACE 4s it is, mixing is 
@ a complex affair. Every house- 
wife mixes up something almost 
daily—but not necessarily properly. 
Every do-it-yourself home painter 
mixes—but not necessarily efficient- 
ly. Mixing is an essential part of 
virtually all chemical, and many 
other, processes. A great deal of 
research has gone, and is still going, 
into it. 

One of the outstanding investiga- 
tors in the field is Prof. J. Henry 
Rushton, (above) of the Purdue 
School of Chemical Engineering. 

As a result of his continuing 
contributions and those of many 
others in the field, mixing today is 
becoming more scientific, and this 
accounts for many economies in the 
production of items for everyday 
use. Some products—for example, 
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modern automotive lubricating oils 
about 40 percent of whose composi- 
tion consists of special polymerized 
compounds—have been made pos- 
sible only by efficient mixing 
processes. 

Put an impeller—any rotation 
body such as marine or airplane- 
type propeller, or simple pad- 
dle—in a liquid and it will produce 
rotary but no mixing motion. Ac- 
tually, a vortex will develop; the 
fluid will swirl round and round; 
the particles will tend not to mix 
any more than do the animal 
figures on a merry-go-round. 

With baffles added, however, the 
rotary motion is interrupted; things 
start moving up and down as well 
as sideways; vortexing dies off; 
mixing begins. 

In a big tank, where a marine- 
type propeller may be used, the 
positioning of the propeller can be 
critical. In general, the less vortex- 
ing, the faster the mixing and the 
chemical reaction rate. If the pro- 
peller goes in from the side—as it 
must in a big tank—it should rotate 
clockwise and be positioned to set 
up a clockwise motion of the fluid. 
This, it has been found, minimizes 
vortexing. In fact, if the propeller is 
angled properly, it can be made to 
produce powerful enough forces to 
neutralize and prevent swirling, 
thus eliminating the need for baffles 
and their cost. 
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Choice of the right kind of pro- 
peller is also critical. Too small a 
unit operating at high speed may 
succeed only in boring a hole in the 
fluid. To pick the unit best suited 
to put a whole tank load into mix- 
ing motion requires a knowledge of 
the flow-inducing characteristics of 
various propellers, how they behave 
under different conditions of speed 
and with different fluids they may 
be called upon to move, and how 
much power (and, therefore, cost) 
it takes to operate them. One of the 
important contributions of Rushton 
and his co-workers has been the 
patient quantization of a broad 
range of mixing problems, and the 
development of: criteria for the 
choice of the most efficient equip- 
ment and procedure in each case. 

Mixing problems turn up in a 
wide variety of situations—even, 
for example, in moving materials 
through a pipeline. 

Recently, Rushton has _ also 
worked on a problem involving this. 





Into every home fuel tank, a little 
bit of the oil refinery flows. Always, 
there’s a small amount of iron oxide 
in fuel oil because inevitably a 
refining plant rusts slowly away, 
and some rust is picked up and 
suspended in the oil. 

As oil moves through a pipe, it 
may pick up other solid materials. 
The problem is to make certain 
that, when the oil arrives in the 
home heater, it is free of any sludge 
that may plug the burner. 

Essentially, it’s a problem of 
accurate sampling as oil is piped in, 
through, and out of a refinery. Such 
sampling has been difficult since 
concentrations of small solid parti- 
cles—and also of small particles of 
liquid such as water—can shift over 
the stream at different flow veloci- 
ties. 

Rushton now has developed a 
relatively simple sampling tech- 
nique, using a tube. The critical 
factor in picking up a representa- 
tive sample, he has established, is to 


Household tips for good mixing 


Suggests Professor Rushton: 


In mixing a cake batter, tip the bowl while rotating the batter. That 
way, you get vertical currents of flow and avoid the merry-go-round 
effect; the mixing will be done faster and with less effort. 

The same rule applies to mixing paint: tilt the can. 

To mix coffee, cream and sugar, don’t stir round and round in the 
cup. Merry-go-round effect again! To get a quick mix, move the spoon 
back and forth across the cup. The same back and forth motion is 
equally effective when using a paddle to mix paint. 

When it comes to air mixing—for room ventilation or cooling, for 
example—hest bet is a large impeller operating at slow speed. A big, 
slow-turning fan will provide maximum comfort because it induces more 
flow, less turbulence, moves air farther as well. 
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have velocity of flow within the 
tube exactly the same as the veloci- 
ty of flow, whatever it may be, for 
the whole stream. He has developed 
tube design and placement criteria 
which now permit taking a sample 
so representative that it reveals 
what’s in the whole stream. 

Two events occur when an im- 
peller is used: Fluid is moved, and 
turbulence is generated. For the 
same amount of power applied, 
Rushton’s studies have shown, there 
can be more or less turbulence 
depending upon size and speed of 
the impeller. With a large, slow- 
moving impeller, a large amount of 
material can be moved with mini- 
mum turbulence. 

Until three or four years ago, it 
was thought that a pilot plant 
study in a small tank, one no bigger 
than six inches in diameter, was 


enough to establish the effects on 
mixing of the physical properties of 
all components in a new chemical 
process and the type of impeller 
needed for best results. 

It has become clear, however, 
that the size of the operation itself 
is an important factor in the rate at 
which chemical reactions take 
place. Rushton’s investigations 
have led to a rule that calls for pilot 
plant studies to be done with three 
different sizes of equipment, not 
necessarily large, to provide an 
indication of the influence of size 
and allow better design for the full- 
scale operation. 

“Mixing,” observes Henry Rush- 
ton, who has devoted his career to 
its study, “has come a long way in 
recent years—but still has a long 
way to go. There’s nothing simple 
about it.” 


_7oo™N 
New pay phones are ‘pilfer-proof’ 


‘Al BRAND new pay telephone—described by its designer as the first real 
design change in coin telephones in 35 years—will be made almost entirely 
of aluminum to meet rugged operating conditions. 

Objective of the new design was not only to incorporate the latest ad- 
vances in telephony, but also to solve the telephone industry’s huge pilfering 
vandalism problem, since attacks on coin telephones are causing losses of 
millions of dollars every year. Improved coin-evaluating mechanisms, lock- 
ing devices, and circuitry took care of the more sophisticated means of 
cheating; what remained were the brute force methods, such as attack with 
torchs and cutting instruments, removal from the wall, and similar practices 
aimed at getting to the money inside the telephone. 

Pocket cutting torches—favorite implement of one class of telephone 
thieves—will be ineffectual against the new phone. Streamlined, seamless 
construction coupled with flush-to-the wall mounting, deny vandals any 
gripping surface or prying space. 

All exposed surfaces are highly scratch-resistant and tarnish- and erosion- 
proof. Pencil, ink and lipstick markings can be removed quickly and com- 
pletely with mild soap and water. 
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Do-it-yourself hallucinations 


Oo you want to start seeing 
things? 

If you do, all you need is an 
hour’s peace and quiet in your own 
dimly-lit bedroom, earplugs and a 
pair of goggles with white paper 
pasted over the front. If you can lie 
completely still and keep from 
falling asleep for about 60 minutes, 
you will probably begin having 
hallucinations. 

Two Michigan State University 
psychologists, Robert F. Morgan 
and Paul Bakan, found this simple 
technique could produce hallucina- 
tions in two out of three student 
volunteers. In ‘sensory depriva- 
tion” experiments, where subjects 
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were cut off from outside stimuli, 
in varying degrees, hallucinations 
were often experienced. The Michi- 
gan psychologists wanted to find 
out how and why. 

A hallucination is defined as an 
image seen out in front of the eyes 
that is not under the subject’s con- 
trol and can be scanned from side 
to side. 

Thirty-six subjects, ranging in 
age from 16 to 34, participated in 
the experiment. All were volunteer 
college students from an introduc- 
tory psychology course. There were 
16 males and 20 females. 

Half the subjects spent their 
hour lying on a couch, the other 
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The theory held by psychologist Morgan is that 
hallucinations seen under conditions of sensory 
deprivation are really waking dream fragments. 


half sitting in comfortable reclining 
chairs. In each group, some of the 
subjects were instructed to remain 
completely quiet, others could re- 
port on how they felt from time to 
time during the hour, still others 
were required to talk continuously 
during the period of the experi- 
ment. None of the subjects were 
allowed to move their bodies or 
shut their eyes (although some did 
fall asleep). Before the experiment 
started, all 36 had been tested as to 
their intelligence and anxiety level, 
and questioned on the amount of 
day dreaming they normally did. 


Horizontal hallucinations 


The most significant variable was 
the position. Four times as many 
members of the group that was 
lying down had vivid hallucinations 
as did members of the sitting-up 
group. 

None of the other variables (sex, 
intelligence, amount of normal 
daydreaming, etc.) had any sig- 
nificant effect on the tendency to 
hallucinate, although those who did 
hallucinate tended to be somewhat 
younger than those who did not. 

What were the volunteers seeing 
while they were lying there? Vivid- 
ly and in color (most hallucinations 
are in full color) they saw things 
like: A fight scene from West Side 
Story, a father’s accusing pink and 
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green face with mother in yellow 
and a purple background (all of 
which disappeared when the sub- 
ject’s eyes opened), a girl in a red 
bathing suit, Mother against a lake 
of colored blobs (mostly purple), 
red roses in front of a library and 
brown blobs going through black 
rocks looking for a hole. 


Airplanes, horses, spiders 


Less vividly and sometimes in 
black and white, other subjects saw 
things like airplanes, horses, spiders 
and lightning. Still other subjects 
experienced feelings like floating 
through space or being hit in the 
eye with a wet towel. 

Why do hallucinations appear? 

Says psychologist Morgan, “Our 
experiment showed that it didn’t 
seem to matter whether the subject 
talked or not or whether he was 
anxious or not. There were no 
differences according to sex or intel- 
ligence. Our theory is that halluci- 
nations seen under conditions of the 
sensory deprivation situation are 
really waking dream fragments. 

“The closer the sensory depriva- 
tion situation to the conditions 
under which you sleep at night, the 
more likely the hallucinations will 
come. This is why we contend that 
in our experiment the recliners 
hallucinated more frequently. 

“The other necessary elements 
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also tie in: When sleeping, we are 
relatively immobile, no one speaks 
to us (although we may do some 
talking on our own), and usually 
enough light is around (moon, 
streetlights) to make our eyelids a 
dimly lit screen against which our 
dreams are projected. Putting a 
subject in translucent goggles, lay- 
ing him immobile on a couch for 
an hour duplicates the essential 
sleep situation’s elements, so that 
behavior that has been ‘condi- 
tioned’ to these elements, like 
dreams, starts running itself off.” 
An incidental observation the 
psychologists reported in their 
paper on the experiment was that 
those subjects who had to talk 
continuously often drifted into 
conversational free association, 


“which often exploded spontane- 
ously into a one-way therapy ses- 
sion. While beyond the scope of this 
discussion, the combination of 
horizontal sensory deprivation and 
forced free association is a dynamic 
one, well worth the attention of 
personality theorists and psycho- 
therapists.” 

Psychologist Morgan says of his 
do-it-yourself method of producing 
hallucinations, “I recommend it 
highly for the man or woman who’s 
interested in analyzing his own 
dreams at the best possible time: as 
they occur. 

“As for what a person is to make 
of what he sees, I advise a reading 
of Freud’s section on dreams and 
their meaning in his General Jn- 
troduction to Psychoanalysis.” 
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TIPS AND TRENDS 


THE PROSPECT FOR CLEANER AIR AND WATER. A 
Business Week report says companies now 
spending an estimated $400 million a year 
on water pollution control will soon be 
forced to double or triple that outlay. In 
view: a new Water Pollution Control Admin- 
istration. In Chicago, the U.S. began ac- 
tion under the present, slow-moving pro- 
cess against industries polluting southern 
Lake Michigan. But four Chicago steel pro- 
ducers agreed to spend $50-100 million to 
help control air pollution. Next summer, a 
government report is due on a study of the 
water of the Upper Mississippi basin. In 
bad shape: Long Island's underground water. 
Its level is down; its pollution, up. New 
York City announced plans for a series of 
air monitoring stations, but state offi- 
Cials implied the need for strong action. 


PROFITS FROM THE SEA. There's wealth in the 
world's oceans. To help tap it, seven uni- 
versities of the South proposed the Gulf 
Coast Marine Sciences Center. And Westing- 
house said it would build an oceanographic 
laboratory near Annapolis, Md. By mid-year, 
the company will be in possession of the 
Deepstar-4000, able to go down 4,000 feet. 


NEW WAY TO GENERATE ELECTRICITY. Fuel cells 
loom more and more important in our future. 
Newest way to make-your-own-electricity is 
an Esso cell that burns wood alcohol and 
uses the oxygen in air. It weighs 29 lbs. 
and produces 100 watts at 5 volts. 
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AEROSPACE HAS A BRIGHT FUTURE. So declares 
Lockheed Vice-President Dudley E. Browne. 
The decline in defense spending has been 
misunderstood, he says. He figures 1969 
is "at the bottom of the dip." After that, 
obsolescence will bring a new rise. 


WILL SCIENCE DO WHAT POLITICS CAN'T? Polit- 
ical writer Walter Lippmann thinks it will. 
He told a UN meeting that the revolution in 
man's ability to control nature has enabled 
him to substitute plenty for poverty. The 
new, emerging societies, he said, will find 
a prosperity in technology that is "better 
than any that can be attained by a strug- 
gle of classes." Thus neither capitalism 
nor communism will win the cold war. 


WHERE DO RELIGION AND PHILOSOPHY FIT IN? 
Theologians and intellectuals in nearly 

all fields of culture are actively seeking 
an answer. A New York meeting of over 250 
scholars and religious leaders heard speak- 
ers plead against hostility to the machine. 
An economist urged religious groups to come 
to terms with the changing world, to pre- 
vent man's becoming a “dehumanized robot" 
in the inevitable automation that's ahead. 
Another meeting sponsored by the Founda- 
tion for Integrative Education bemoaned 
"overspecialization unrelieved by philoso- 
phical reflection." Result: "a conceptual 
breakdown in modern society that has led 

to its ethical and social distresses." An 
up-beat note was sounded by Yale's Prof. 
Henry Margenau. Modern science, he said, 

is now humble; religion, less dogmatic. 
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THE GPAGE PICTURE 





Moon shot—from 
start... 








\ ener 

The Ranger series of moon probes are in- 
credibly complex mechanisms. The recent 
success of Ranger VIII was the result of 
months of painstaking checking. Above: 
technicians check Ranger before launching. 


Left: Liftoff at Cape Kennedy for the 
rocket carrying Ranger VIII on its mission 
to the moon. Ranger sent back thousands 
of excellent pictures but many questions 
about the moon’s surface remained. 
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Television pictures below were taken by tude above moon was 50 miles. Right: 
Ranger VIII prior to impact. Left: The Last frame taken at 0.4 seconds before im- 
southwest corner of the Sea of Tranquillity pact, covering an area of 300 by 400 feet. 
and large flat bottomed craters Sabine and The smallest crater shown is about five feet 
Ritter are shown. Center: Shot taken 45.6 in diameter. The spacecraft altitude above 
seconds before impact of two elongate and the moon was 2,400 feet. North is at the 
one irregular depression. Spacecraft alti- top when shadow is left of the craters. 





r % eR we aN bas | ‘ 4 





i; bis ae | a8 
Science Digest—May, 1965 





Horse in 
space 
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Below: Two of America’s space experts, 
Dr. Wernher von Braun and Dr. Kurt M. 
Debus, confer on the mission of the giant 
Pegasus meteoroid detection satellite short- 
ly before launching atop a Saturn I rocket. 








Right: The Gemini spacecraft being lifted 
to the top of a Saturn rocket at Complex 
19, Cape Kennedy. The rocket and craft 
were being prepared for the two-man space- 
flight of Astronauts Grissom and Young. 





Left: Diagram of the Pegasus satellite’s 
meteoriod detection panels being unfolded 
in space. When fully extended the panels 
have a span of 96 feet. As meteorids strike 
them the force of the impact is recorded. 


The world’s largest rocket motor, gener- 
ating 3.2 million pounds of thrust, sends 
flames and smoke towering 2,000 feet dur- 
ing a static firing test. The motor burned 
800,000 pounds of fuel in the 64 sec. test. 























How fast can you react? 


by R. S. Tripp 


MM people don’t know what 
reaction time really is or what 


affects it. It is abbreviated RT and 
is more correctly called ‘human 
time lag.” For our purposes RT will 
be defined as the time elapsing 
between the beginning of a signal 
(stimulus) and the completion of 
the response. 

RT can be broken down into 
segments; time required to sense 
the signal (sensing time), plus time 
required to decide what response to 
make (decision time), plus that 
required to respond (movement 
time). Within these groups are two 
neurological lags during which the 
sensory impulse travels toward the 
brain and the movement impulse 
travels from the brain. 

As an example, a flight leader is 
out on a patrol mission. As he herds 
his group around a bank of clouds 
they are suddenly “attacked” head 
on by another flight coming from 
the opposite direction. It typically 
would take him 0.9 second to see, 
focus and interpret what he sees as 
aircraft, another 0.5 second to make 
his decision, and 0.3 second to 
actually respond by moving the 
controls. 

Each sense has its own reaction 
time, though the difference between 
most of them is small. The pilot 
was not forewarned and did not 
know the direction of the oncoming 
planes. The size and brightness of 
the aircraft would affect his ability 
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to perceive them and make his deci- 
sion. How to avoid the oncoming 
ships is a complex decision—dive, 
pull up, or turn—and might be 
further modified by the type of 
aircraft he was flying, and whether 
he wanted to attack or escape. 

Practice can greatly reduce deci- 
sion and movement time by elimi- 
nating incorrect decisions and mak- 
ing the correct movements more 
efficiently. Simplifying the task and 
eliminating the decision portion 
(pushing a button in response to a 
single light) can reduce the time to 
0.2 second and slightly below. Sim- 
ple involuntary reflexes take 0.06- 
0.1 second. 

In spite of all the research that 
has gone into RT, it is still impossi- 
ble to state what any one person’s 
RT will be at any particular time 
even to a single test. RT will 
vary within a person from day to 
day and even from moment to mo- 
ment. Any generalization about 
someone having fast or slow reac- 
tions is misleading if the conditions 
aren’t specified. 

RT can be affected by nearly any 
factors, some of which are obvious. 
Early experiments quite often 
ranked each sense with a specific 
RT: sound .140, vision .180, touch 
.240, etc. Later it was pointed out 
that no attention had been paid to 
the logic of measurement between 
senses. The only scale used had 
been opinion, which was extremely 
unreliable. (Who is to say that a 
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See how long it takes you to touch 
each square in numerical order. 


9 seconds? Your reflexes are about average. 


7 seconds? 
5 seconds? Excellent. 


Very good. 


More than nine seconds? 
Your reactions are too slow. 


certain light is as bright as a sound 
is loud or as a smell is strong?) 
Recently, more sophisticated de- 
vices have allowed comparison be- 
tween the senses. The RT’s to light, 
sound, and touch are now generally 
considered to be the fastest, with 
negligible differences between them. 

In spite of these difficulties, cer- 
tain factors have been studied, 
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isolated, and considered generally 
acceptable. Below are a few com- 
mon beliefs about reaction time 
and what scientific studies have 
revealed about them. 

A warning given to you ahead of 
time shortens your reaction time. 
Logical and generally true. In hu- 
man factors work, this is known as 
the foreperiod and is most effective 
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Learn as much about a situation as you can. An- 
ticipate, try to eliminate the unknown and reduce 
the decision time by finding solutions beforehand. 


if the warning is given one to eight 
seconds before the response signal. 

As you grow older you grow 
slower. False. You don’t slow down 
noticeably with age until approach- 
ing the age of sixty. Experience will 
usually balance off any slowing up 
to and beyond this point. 

Men are faster than women. 
True. Men have an edge over wom- 
en in most tests particularly the 
more complex ones. : 

Rewarding a person will cut 
down his RT. True, with negative 
rewards (punishment) for reacting 
slowly seeming to be more effective. 
Thus it can be seen _ that 
bullfighters, racing drivers, and 
pilots, who face both positive re- 
wards and the most severe negative 
reward (death) have both factors 
working for them. 

To be a jet pilot or an astronaut 
your reactions have to be exception- 
ally fast. False. Present day jet 
pilots and astronauts are not even 
tested for simple RT. If a man has 
some neurological disturbance that 
badly upsets his RT capability it 
will show up in other tests. The 
individual RT variability existing 
between pilots is overshadowed by 
each pilot’s capability to learn, 
exercise good judgement, perform 
under pressure and adapt to unu- 
sual conditions. 

There is a definite link between a 
person’s intelligence and his RT. 
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False. Intelligence as measured by 
IQ tests of the Stanford-Binet or 
Weschler-Bellevue type produces 
results only at the extremes of the 
scale, particularly in complex tasks. 
Even this effect is still open to 
discussion. 

Lack of sleep slows down your 
RT. Sleep deprivation produces no 
change in RT until the subject is 
near the point of collapse. Then the 
most usual result is no response at 
all as the subject temporarily lapses 
into unconsciousness. 

Drinking coffee or taking benze- 
drine will cut down RT. These two 
seem to have a neutral or negative 
effect on wide awake subjects. 
When used after a sleep loss they 
can cut down RT. 

Smoking slows down your RT. 
False. Cigarette smoking produces 
no measurable result. 

Liquor, in any measurable 
amounts, slows down your RT. The 
question of liquor’s effect on human 
performance in general and RT in 
particular has been the subject of 
controversy. A small amount of 
liquor will actually improve the RT 
of some people who are normally 
too emotionally inhibited to make 
rapid responses. Don’t use this as 
an excuse though. It only works 
with certain personalities, and after 
a certain quantity is consumed 
there is a definite lengthening of 
simple RT. The degree varies with 
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individuals and the rapidity with 
which the alcohol was consumed. 
Each person’s rate of alcohol ab- 
sorption may vary considerably but 
alcohol burning rate is constant for 
a given body size. All the airlines, 
military and government agencies 
now have preflight abstinence rules, 
though the abstinence period varies 
from 8-24 hours. 

Top ranking race drivers have 
superior to abnormally fast RT’s. 
Though a racing driver, due to his 
training and alertness, may react 
more quickly than most drivers on 
the street, he does not demonstrate 
any neurological superiority and no 
correlation can be made between 
his driving performance and his RT 
capability. 

Outstanding athletes exhibit 
superior RT capability. Outstand- 
ing athletes are often given credit 
for having fast reactions. To explore 
this possibility, RT tests were run 
on a cross section of athletes during 
and after competition. The initial 
results indicated that for the tests 
given athletes did have shorter 
RT’s than non-athletes. A later 
check revealed that the shortened 
RT’s were actually due to the com- 
petition itself. The raised body 
temperature and emotional and 
mental set of each contestant speed- 
ed up his reactions. 

There are several ways to demon- 
strate or test reaction time. One of 
the simplest (and most risky) ways 
is an old party trick. Suspend a 
one-dollar bill (or more if you have 
confidence) from its upper edge 
with your fingers and challenge 
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anyone to place his thumb and 
forefinger even with the bottom 
edge and catch it by snapping them 
shut when you release the bill. 
Since a dollar bill is six and one- 
eighths inches long, theoretically 
the sucker would have to react 
within 0.18 second. But if you 
accidently tip off the time you are 
going to drop it, or the bill sticks to 
your fingers, or he drops his hand 
as he snaps his fingers shut you 
have lost your money. 

A test using numbered squares 
developed by Shell Oil Company in 
one of their safety advertisements 
is shown on page 51. 


Anticipate responses 


If you consciously place yourself 
in a situation where your responses 
must be fast and accurate, don’t 
just assume your reactions will or 
won’t meet up to the situation. 
Learn as much about it in advance 
as you can. Anticipate, try to elimi- 
nate the unknown and reduce the 
decision time by finding answers 
ahead of time. 

RT becomes most important for 
people when they are driving. Do 
you know how quickly you can stop 
your car? Oh, of course, you have 
read the tables on speeds and brak- 
ing distances but what does 50, 176, 
or 230 feet really look like to you? 
The best way to find this out is to 
take your car out on a large desert- 
ed parking lot, airport or road, and 
try stopping as quickly as you can 
from various speeds. You may be 
shocked. You may find that one 
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Does opportunity knock 
on a part-time basis? 


YES! 


If you have had experience in a 
research library, a university 
library .. . or are a scientist, pro- 
fessor or documentalist in the 
technical field and have a desire 
to add to your present income.. 


Opportunity Is Knocking Right Now! 


Do you know of a mass of information, 
unwieldy in its present form, which 
could be used effectively in your par- 
ticular field if properly organized and 
reproduced on microforms? We are 
seeking people with ideas for such pro- 
grams...people who not only have ideas 
but also the ability to convert ideas 
into profitable publishing programs. 


lf you are such a person, you'll be 
interested in what we have to offer. 
The opportunity is excellent . . . and 
can be handled exceptionally well with- 
out conflict with your present occu- 
pation. The people we select for this 
vital facet of our business will become 
associated with an active, aggressive, 
international company, a pioneer and 
leader in the microform industry. 


All replies will be kept in strict- 
est confidence. Please write, 
giving full details. If qualified, 
a personal interview will be 
arranged. 


Dept. BB, 2533 Eye Street 
Washington, D.C. 20037 
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wheel locks up, or the brakes fail. 
Unfortunately, for most people, 
they find out about this when they 
make their first emergency stop. 

What would you do if your 
brakes went out completely? The 
correct reaction would be to try 
pumping them, shift to a lower 
gear, turn off the key to let the 
engine slow down the car, and try 
using the emergency brake. This 
would be a good thing to practice. 

What if the car begins to skid? 
Do you know whether the back end 
or front end would skid first? Do 
you know how to correct? The 
main principle is to turn the front 
wheels into the skid so the back end 
and front end line up. To talk 
about it is one thing, but if possible 
it should be practiced. 

Most drivers never prepare for 
an emergency by even thinking 
about it ahead of time. Then if it 
happens they are so confused and 
frightened they end up by not 
reacting at all. Anyone who has 
trained for a pilot’s license has 


| spent much of his training time 


studying and practicing for various 
emergencies that might occur in the 
air. Unfortunately, due to our pres- 


| ent driver certification procedures, 


the only emergency test that is 


| given is usually a quick stop from 


about 20 mph. 

It appears that a majority of the 
drivers on the road today have only 
half their mind on the road—if that 
much. Concentrating on the driving 
job at hand and anticipating what 
is going to happen eliminates many 
potential emergencies. 
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Telephones 


by Gale M. Smith 


AN a totally deaf person use the 
telephone? Its inventor, Alex- 
ander Graham Bell, if he were alive 
today, would be pleased to know 
that this question can be answered 
with an emphatic, ‘“‘Yes!”’ 

Totally deaf people are now 
using the telephone with relative 
ease. Moreover, deaf persons with- 
out speech, and deaf and blind 
persons are using it too. There are 
simple, inexpensive telephone ar- 
rangements available to help these 
people, as well as more elaborate 
installations for those who want 
special features. Some of these 
installations allow communication 





Reprinted with permission from The 
Volta Review ©1963 by the Alexander Gra- 
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for the deaf 


with a few individuals, and others 
permit connection to any phone. 

Basically, all that is needed to 
communicate with a deaf person is 
to use some other of his senses in 
place of hearing. Either vision or 
touch will serve the purpose. 

All that the handicapped person’s 
telephone installation has to do is 
to change the electrical signals from 
the telephone line into visual or 
tactile ones. There is very little 
choice in the case of tactile signals, 
but several kinds of visual signals 
are possible. 

A visual message received by 
telephone may be nothing more 
than a series of flashes of a light, 
forming code symbols (such as the 
dots and dashes of the continental 
Morse code). A visual message can 
also be exceedingly complex; it can 
be two-dimensional (having width 
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A deaf person connected an electronic flash 
to his phone. When it rings, the flash goes off 
and the light can be seen all over the house. 


and height) or three dimensional 
(having width, height and depth). 
An example of a two-dimensional 
visual message is an ordinary print- 
ed page. Another example is a pic- 
ture of a sound wave—of which 
more will be said later. The most 
complicated kind of visual message 
is called “visible speech.” It con- 
sists of a series of three-dimensional 
pictures of the characteristics of the 
human voice, in which the third 
dimension is intensity rather than 
depth. 


Visual or tactile messages 


For a deaf person to use the 
telephone effectively he must be 
able to receive messages in visual or 
tactile form, not only from the 
person at the other end of the tele- 
phone connection, but also from the 
automatic switching equipment in 
the telephone central office. The 
switching machinery has few things 
to say, but all of them are impor- 
tant: 

1. “Somebody wants to talk to 
you.” 

2. “I, the switching machinery, 
am now ready to serve you. Go 
ahead and dial the number you 
want.” 

3. “I am ringing the number you 
dialed.” 

4. “I can’t get through to your 
party because all the circuits be- 
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tween here and there are busy. 
Please try again later.” 

5. “The line you have called is 
busy.” 

Those with normal hearing know 
that the switching machinery uses 
the familiar ringing of the tele- 
phone bell, dial tone, audible ring- 
ing signal, all telephone circuits 
busy signal, and called telephone 
busy signal, respectively, to bring 
the listener these five messages. 

Letting a deaf person know that 
someone is trying to reach him is 
not particularly difficult. The tele- 
phone company can install a little 
device called a “ringing relay” 
which may be used for this purpose. 
The ringing relay is an electrically 
operated switch which turns on 
when the phone rings, and off when 
the bell is silent. The switch can 
control any electrical appliance 
provided by the telephone user. For 
example, a deaf person could con- 
nect a lamp at the head of his bed 
to the ringing relay. Then, if he 
received a phone call during the 
night, the lamp would flash on and 
off to awaken him. A floor or table 
lamp could be used, or a series of 
lights, one in each room. 

At least one telephone user has 
connected a photographer’s electron- 
ic flash to his ringing relay. When 
a call comes in, there is a brilliant 
flash of light, once every six sec- 
onds, until the phone is answered. 
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The flash is so bright that it can be 
seen in adjoining rooms, even in 
full daylight. 

It is also possible to signal a deaf 
and blind person when he has a 
telephone call. One such handi- 
capped person has electric fans 
connected to his ringing relay. 
Whenever he feels a breeze, he 
knows someone is trying to reach 
him by phone. 


Cathode ray communicatons 


A visual telephoning arrange- 
ment which has brought much 
satisfaction to a Bell System cus- 
tomer on the West Coast is a cath- 
ode ray oscilloscope—an electron- 
ic instrument with a screen like a 
small television set. Instead of 
ordinary pictures, however, the 
oscilloscope screen displays the 
shapes of electrical waves. 

In placing a call, the deaf person 
watches the screen when he picks 
up his handset. As soon as he sees 
the continuous wave shape repre- 
senting dial tone, he knows he can 
dial his number. After dialing, he 
will see another wave shape—either 
a ringing signal or a busy signal. The 
ringing signal is on for two seconds, 
off for four; the busy signal comes 
on briefly once a second. If the 
ringing signal suddenly gives way 
to a rapidly fluctuating wave shape, 
the deaf person recognizes that he is 
“seeing” a human voice. Someone 
has answered the telephone, and 
this is his cue to announce his 
name. 

If he is calling a friend, the 


Science Digest—May, 1965 


friend will signal to him with a 
prearranged code. This can be done 
by whistling, by humming, by 
tapping with a finger on the mouth- 
piece, by twirling the telephone 
dial, or by sending code with a 
buzzer and telegraph key. The deaf 
person will see flashes on the oscil- 
loscope screen corresponding to the 
sounds made by the other person 
and can “read” the messages being 
sent to him. 

If the deaf person is able to 
speak, he can converse with the 
other party. If he cannot speak, he 
can communicate by whistling, 
humming, using a buzzer, etc., with 
the same code that he employs for 
receiving. In Montreal, for example, 
two teenage boys, both deaf and 
with no speech are now able to 
telephone each other. They receive 
continental morse code by watching 
a flashing light, and send with a 
telegraph key. The key turns a 
little transistor oscillator on and off, 
and the oscillator makes a whistle 
or “beep” sound whenever it is on. 
The “beep” controls the flashing 
light, but, of course, they don’t hear 
it. 


Speech synthesizer 


A big problem arises when a deaf 
person wishes to communicate with 
a stranger or with a friend who does 
not know the code. There’s not 
much the deaf person without 
speech can do in this event, unless 
he can afford a laboratory wonder 
such as a speech synthesizer, or a 
computer programmed to spew out 
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The ultimate in communication for the deaf is 
“visible speech” produced by a sound specto- 
graph, translating speech into visual symbols. 


pre-recorded words when words are 
typed into the input. 

If the deaf person can talk, all he 
has to do is to announce, ‘This is 
John Doe calling. I’m totally deaf. 
I can’t hear anything you say, but I 
have a special telephone that lets 
me read code signals if you will just 
whistle or hum them. Hum once for 
‘yes,’ twice for ‘no’, or three times 
for ‘I don’t know’ to answer the 
questions I’m going to ask you.” 
The handicapped person is now 
able to get an answer to any ques- 
tion which can be answered by a 
yes or a no. 


“Twenty Questions” 


Some kinds of information are 
not as easy to come by, and a deaf 
person may often find his telephone 
conversation turning into a game of 
“Twenty Questions.” 

We have assumed that the deaf 
person was using an oscilloscope. 
But an oscilloscope is a rather com- 
plicated looking gadget. It has a 
control panel covered with dials 
and knobs, and the user has to 
know how to set them properly or 
he won’t get a picture on the screen. 
People who are not  technically- 
minded may prefer a flashing light 
because it is much simpler. 

With the simple light signal 
installation, a steady glow means 
there is dial tone. If the light flash- 
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es regularly once per second, this 
means the called telphone is busy. 
Two flashes per second show that 
all circuits are busy. A cycle of two 
seconds on and four seconds off is a 
signal that the called telephone is 
ringing. Irregular flashing means 
that someone has answered the call 
and is speaking on the line. 

The experimental tactile receiver 
does. exactly the same job for the 
deaf and blind person that the 
flashing light does for the deaf 
person who has his sight. It changes 
coded electrical signals from the 
telephone line into mechanical 
vibrations which can be felt with 
the finger tips. However, the vibra- 
tions produced by whistling or 
humming may be too weak to be 
detected unless amplified. For this 
reason, deaf-blind telephone users 
who don’t have amplifying tele- 
phones may ask callers to dial zero 
once to signal “yes” and twice for 
“no.” The resulting dial clicks are 
generally loud enough, on_ local 
calls at least, to be detected with 
the tactile receiver. 

If cost is of small concern and if 
the totally deaf person wants to 
receive calls from only a few spe- 
cified telephones, both rather big 
“if’s,” there are several service 
refinements available. The  tele- 
phones involved can be equipped 
with Bell System ‘Data-Phone”’ 
Data Sets, or similar equipment 
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from other telephone companies, 
and then used in connection with 
teletypewriters or telewriters. Both 
of these machines permit the ex- 
change of written messages. 

Teletypewriter messages appear 
in typewriting on paper rolls. A 
novice can send messages on the 
teletypewriter keyboard by the 
hunt-and-peck method, and a -per- 
son with a little experience can type 
as rapidly as 60 words a minute. 

Telewriters provide for the ex- 
change of handwritten messages. 
To send a message with a telewrit- 
er, you just write on a paper in the 
machine, using a stylus. At the 
receiving machine, a similar stylus 
reproduces the handwriting on 
another piece of paper. Drawings 
can also be sent over telephone lines 
in this way. 

Perhaps the ultimate in commun- 
ication for the totally deaf is “‘visi- 
ble speech,” a development of the 
Bell Telephone Laboratories in the 
early 1940’s. Visible speech is pro- 
duced by a costly and intricate 
piece of laboratory equipment 


called a “direct translator,’ which 
is basically a sound spectrograph. 
The translator display is complicat- 
ed looking and sometimes hard to 
interpret. With adequate instruc- 
tion, however, a person can learn to 
recognize visually a large number of 
words. 

The direct translator can be used 
with a microphone for face-to-face 
gatherings, or connected to a tele- 
phone for communicating with a 
distant party. Special equipment is 
required only at the deaf person’s 
end of the telephone connection. A 
deaf person with translator could 
receive calls from anyone, anywhere 
in the country. Unfortunately, 
though, the present cost of a trans- 
lator puts it beyond the reach of 
most people. Up to now, at least, 
these instruments have been used 
mainly for research purposes. 

Still with other, more inexpensive 
developments, there is little reason 
today for a deaf person, a deaf and 
blind person, or a deaf person with- 
out speech to be without telephone 
service. 


—_r0o™~ 
The Andromeda Galaxy 


ARLY risers who look at the northeastern sky in the coming months may 
be able to see a tiny smear of light that has profoundly altered astron- 


omers’ ideas about the universe. 


This hazy, glowing patch is the Great Galaxy in Andromeda, an island of 


stars 2 million light years from our own galaxy, the Milky Way. The Andro- 
meda Galaxy was the first galaxy ever definitely shown to be outside the 
Milky Way, a discovery made 40 years ago. Today, astronomers know that 
there are hundreds of millions of galaxies across the reaches of space. During 
the coming months, the Andromeda Galaxy will slip over the horizon a short 
time before sunrise. Each night, it will appear a few minutes earlier and 
a little bit higher in the sky, until by September it will be directly overhead 


well before midnight. 
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The late Dr. es Dooley, founder of MEDICO, at his hospital in ictnarr 


The new Tom Dooleys 


today 2,000 American doctors are 


HE statistics of human suffer- 

ing are difficult for those of us 
who live in the advanced nations of 
the world to comprehend. 

For example: Half the world’s 
people never see a doctor from the 
day they’re born until they die. 

But, despite the enormity of just 
that one problem, a group of physi- 
cians, led by a remarkable man, 
have been moved to action. The 
man. was the late Dr. Tom Dooley 
who, along with Dr. Peter Coman- 
duras, formed MEDICO. An or- 
ganization now merged with CARE, 
MEDICO was set up to establish 
hospitals and provide American 
physicians and personnel to staff 
them in the newly developing coun- 
tries. 

Dr. Dooley died tragically at the 
height of his dedicated career. But 
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serving overseas as he did, some 
with MEDICO and others with 
other private and also public 
agencies. Their work is only a tiny 
bright spot in a huge and gloomy 
picture of world medical care. Most 
of the new nations have as few as 
three hospital beds for as many as 
10,000 people and one trained phy- 


sician for as many as 100,000 
persons. 
Ultimately, the most important 


thing the MEDICO doctors will ac- 
complish is the training of local 
physicians, nurses and midwives, 
and getting the people of these na- 
tions to accept modern techniques 
such as vaccination. 

These pictures show how they 
are continuing the job that Tom 
Dooley started. 
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Dr. Robert Braden holds a child who is a patient at MEDICO hospital in Malaysia. 
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Although this young Vietnamese boy is Dr. Stan Frileck of Toronto checks the 
smiling, he has lost a foot by stepping ona __— throat of a small patient at Quang Ngai. 
land mine. He was operated on by MEDICO ‘The child’s stomach is distended from mal- 
surgeons at the Quang Ngai hospital. nutrition, a familiar sight in Vietnam. 


Dr. Pat Reardon examines the infected ear of a young patient held by his mother. Mother 
and child belong to the Montagnard tribe of Vietnam, a people whose villages are often 
caught in the crossfire of the civil war. Many war victims are treated by MEDICO personnel. 
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In Algiers, Dr. Allan McKelvie of the Beni When Dr. Robert Lipe of the MEDICO team 
Messous Hospital shows a patient who has in Algiers filled out his application for 
suffered a fracture of the right femur how _ service, he gave this reason for joining: ‘A 
to operate his orthopaedic equipment. desire to work where the need is greatest.’’ 


Sad 

















What’s wrong with 
high school science 


A survey of high school science teachers shows 
an “amazing” gap in science education. It’s the 
fault of teachers and of the schools themselves. 


by Dr. John F. Etten 


S Bee National Defense Educa- 
tion Act was passed to pro- 
mote better teaching in mathemat- 
ics, foreign language, and science. 

Parents have heard about ‘“mod- 
ern math” for some time. Many are 
taking courses themselves in order 
to understand the new approach. 

They also know that in the study 
of foreign language, students now 
concentrate on being able to under- 
stand and speak a second language 
instead of plowing through the 
traditional grammatical translation 
method. 

Is there such a thing as “modern 
science” in our schools? 

A national study was conducted 
recently by the author in U. S. high 
schools. 

Nearly 3,000 science teachers of 
biology, chemistry, earth science, 
physics, and general science res- 
ponded to questions pertaining to 
their academic background, teach- 
ing techniques, laboratory equip- 
ment and the curriculum. The sam- 
ple for the study was procured 
through the National Science 
Teachers Association in Washing- 
ton, whose office identified seconda- 
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ry science teachers on a national 
geographic distribution from all 
fifty states. 

In a day when people are encour- 
aged to continue their formal edu- 
cation to gain additional skills and 
thus increase proficiency, it was 
amazing to find that many science 
teachers are not keeping up with 
their professional training. 


Professional training 


Regarding the professional back- 
ground of the teachers, one ques- 
tion asked, “Do you feel you are 
professionally prepared in science 
for the latest developments in scien- 
tific discovery to adequately teach 
your classes?” 

Twenty-seven per cent of the 
respondents answered, ‘“‘No.” 

Another question asked, ‘What 
do you feel your science program 
needs most?” A variety of answers 


was elicited: ‘lighter teaching 
load,” ‘time for more laboratory 
work,” “more time for prepara- 


tion,’ ‘specialized instructors,” 
“more released time for planning, 
preparation, and research,” “better 
teachers,’ “smaller. classes,” ‘“‘stu- 
dents with better backgrounds in 
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Dr. John F. Etten is Associate Professor 
of Education at Chicago Teachers College 
North. He queried teachers in 50 states 
chosen by National Science Teachers Assn. 


elementary school science.” 

The teachers’ pleas for lighter 
teaching loads and more time for 
laboratory work and _ research 
seemed significant to the author. It 
appears that high schools are lag- 
ging badly in accepting or experi- 
menting with popular trends of 
instruction. The response to ques- 
tions concerning educational TV 
and “team teaching” indicates that 
there is little penetration of these 
new methods in science programs 
throughout the nation. 

We read so often of the way 
teaching machines (auto-instruc- 
tional devices) are being utilized by 
teachers, yet 74.3 percent or ap- 
proximately three-fourths of the 
science teachers who answered the 
questionnaire do not use such 
equipment with their classes. 

Here are three of the questions 
covering this area and the percen- 
tages of negative responses to them: 
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Question “No” 





Do you use educational 
TV in any portion of your 
Science curriculum? 

Do you use the “team 
teaching” technique in 
any of your science 
courses? 

Do you use teaching ma- 
chines (auto-instructional 
devices) in your science 
program? 


80.1% 


76.5% 


74.3% 


Considerable deficiencies showed 
up in another area. Whether he is 
teaching high school math, English 
or science, it would seem imperative 
that an instructor know what has 
been taught in the elementary 
schools in his particular subject 
matter area. He should know what 
plans are being made to change the 
curriculum. He should be aware of 
programs being developed through- 
out the country. 

In the case of science, exciting 
educational changes are _ being 
planned. Established in 1962, the 
Commission on Science Education 
has been writing and trying out a 
series of science exercises for the 
early grades. The aim is to adopt a 
“process” approach rather than a 
“spoon fed” program of reading 
scientific facts. In other words, the 
elementary school child is to be 
taught by doing rather than by 
listening, watching and reading. 

Each exercise in the sequence 
designed by the commission is in- 
tended as a step in the development 
of a child’s skill in using one science 
process. In kindergarten through 
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High school math and science teachers must work 
together, the survey indicates, to create and co- 
ordinate a science program that’s truly modern. 


third grade, eight simple processes 
have been defined: recognizing 
space-time relations, recognizing 
number relations, observing, classi- 
fying, measuring, communicating, 
inferring and predicting. In brief, 
the ‘modern science” program 
being developed for use in the elem- 
entary schools emphasizes the in- 
troduction of the mathematical 
concept from a science situation in 
which it naturally arises. (Accord- 
ing to the Commission on Science 


Education, ideas of the three-di- 
mensional space in which we 
live—ideas of position, distance 


time and velocity—all rest upon the 
skills and intuitions of arithmetic 
and geometry.) 

Now, if we cannot remove mathe- 
matics from “modern science,” it 
would seem that teachers from both 
disciplines must be working togeth- 
er in this new science program. The 
questionnaire sent to high school 
teachers included a question per- 
taining to the relationship between 
the math and science departments: 

“Are the science and mathemat- 
ics departments ever brought to- 
gether in planning interrelated 
courses?” 

Fifty-five per cent of the science 
teachers replied, ‘“‘No.” 

In the intermediate grades in the 
program being developed by the 
Commission, new integrated science 
processes are introduced, all based 
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on previously learned skills and 
concepts. In 1964, the Florida State 
University conducted a conference 
in. junior high school science, and 
this group is now at work on curri- 
culum materials developed for use 
in the junior high school. They feel 
that true scientific literacy depends 
upon the student’s ability to make 
the transition from “process devel- 
opment” to concept formation. 
Thus, the junior high program 
should bear a strong relationship 
to the elementary school science 
program that precedes it and the 
more discipline-centered high school 
courses that follow. 

In our questionnaire, we saked 
the high school science teachers: 


Coordination 


“Does your science program 
coordinate well with the elementary 
and junior high science curricu- 
lum?” 

Twenty-nine percent said, “no 

Now, what happens to the child 
who comes to high school with a 
background in “modern science” 
that has been based on the “pro- 
cess” method? What does he study 
in high school—the _ traditional 
science courses—physics, chemistry, 
biology? 

If there is to be any continuity to 
the programs being developed for 
use in the elementary schools, the 
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same emphasis on the individual’s 
role will have to be incorporated 
into the teaching of high school 
science courses. In high school, the 
student will want to discover for 
himself through observation and 
inference, something of the nature 
of the physical world about him. 
He will keep record books of his 
own observations—and interpreta- 
tions. And, as he derives data from 
simple experiments in physics, he 
will want to tie in the mathematical 
concepts involved. As the students 
study biology, they will come to 
realize that mathematical computa- 
tions enter into their investigations. 

This survey was begun to see 
what new trends are developing, 
and to discover whether or not any 
actual changes in the curriculum 
have occurred. A study of the res- 
ponses has led the writer to the 
following conclusions: 

1. While science studies, pro- 
jects, surveys and programs have 
been multiplying rapidly, the aver- 
age secondary science teacher seems 
to be maintaining the status quo. 
The so-called new trends have at 
best only dented the static frame- 
work of science teaching in our 
secondary schools. 

2. There’s a gap in the communi- 
cations among science teachers. 
More than 60 percent of the teach- 
ers involved in our survey said that 
meetings of the science faculty are 
held monthly, bi-monthly, or week- 
ly. And nearly 90 per cent of the 
science teachers participated in 
science meetings either local or 
national. Yet almost one-third of 
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the high school teachers admitted 
that there is no coordination with 
either the elementary or junior high 
science curriculum. 


Math and science 


If math and science are interre- 
lated in the “modern science” pro- 
grams, we wonder why there is a 
lack of communication between the 
teachers of science and mathemat- 
ics. 

3. Many teachers, if not all, are 
making an effort to keep up with 
the fast pace of science. We asked 
the question, “How recently has 
your science curriculum — been 
changed?” Here are the replies: 


61.5% 1 to 2 years 
29.4% 3 to 4 years 
5.5% 5 to 6 years 
4.0% 7 or more years 


Indeed changes have been made. 
Does this mean, though, that teach- 
ing has been improved? 

Without long-range planning, 
adequate facilities or adequate 
personnel, the realization of basic 
educational goals may not have 
been accomplished. 

“Modern science” assumes that 
laboratory situations are of utmost 
importance. Students should have 
courses that are largely ‘“discovery- 
centered,” requiring extensive use 
of experimental equipment in the 
laboratory and perhaps outside of 
school, with a minimum of the 
usual textbook information. It 
might have been expected there 
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would now be a trend toward more 
laboratory time. But notice the 
responses to our question, ‘What 
percentage of time do you spend on 
laboratory work with your stu- 
dents?” 


More than 80% 1.3% 
More than 70% 2.6% 
More than 60% 5.9% 
More than 50% 19.2% 
Less than 50% 70.0% 


It is evident that high school 


science teachers are attending meet- 
ings, changing the curriculum, and 
keeping abreast of new happenings 
in the world. But evidently the 
teachers themselves do not think 
that is enough. 

In answer to the question, ‘What 
do you feel your science program 
needs most?”, perhaps the best 
answer came from a high school 
science teacher from the state of 
Washington, who wrote: 

“More planning for 
world.” 


today’s 





“You might as well know the truth. We had to amputate.’’ 




















Alfred Eisenstadt, KFS 


How 

to 

test 
relativity 


Einstein’s General Theory of Relativity has 
never been totally accepted. Now, remarkable 


experiments 


by Walter Sullivan 


N 1919 an eclipse of the sun 

produced what seemed dramatic 
confirmation of Einstein’s General 
Theory of Relativity, yet almost a 
half century later many scientists 
are not entirely convinced of its 
validity. 

They suspect that there may be 
something wrong with the theory. 
Their doubts arise from the 
difficulty in making observations of 
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have been devised to test it. 


sufficient to settle the 
matter. 

Now a variety of experiments are 
being prepared or planned that may 
do so. They involve a number of 
extraordinary feats. One would 
pinpoint star locations in broad 
daylight with greater accuracy than 
has been possible at night. Another 
is the construction of a gyroscope 
that will spin for a year inside an 
earth satellite, shielded by super- 
cooled, superconducting metal. A 
third experiment would bounce 
radar signals off the planet Mercury 
as it slips behind the sun. 


accuracy 
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MIT scientists want to make a direct and very 
precise measurement of the slowing of light or 
radio waves by the pull of the sun’s gravity. 


General relativity deals with such 
subtle phenomena as the effect of 
gravity on light and the slight but 
significant curvature of space. 

The effects of general relativity 
are not fully known. There are 
some who believe it gives us a false 
picture of the universe. It has been 
proposed, for example, that gravity 
everywhere in the universe is slowly 
weakening—a process inconsistent 
with Einstein’s theory. 

The 1919 experiment sought to 
test one of the predictions of gener- 
al relativity, namely that the speed 
of light would be slowed slightly by 
powerful gravity. If it was slowed, 
its path would be bent just as light 
is refracted by water. This is what 
makes an oar seem to bend where it 
enters the water. 

Since the sun is the most massive 
object in this corner of the universe, 
it produces the most powerful grav- 
ity. Einstein said that the light 
from a star, skirting the sun, would 
be bent enough so that the star 
would appear out of place by 1.745 
seconds of arc. 

It was assumed that such an 
observation could be made only 
during the few minutes when the 
blinding light of the sun was cut off 
by the moon—that is, during a 
total eclipse. Hence two British 
expeditions went to Egypt to ob- 
serve the eclipse of 1919. They 
reported displacements, respective- 


70 


ly, of 1.61 and 1.98 seconds. This 
was close enough to Einstein’s 
1.745 seconds to _ convince 
many—but not all—scientists. 
According to Prof. Robert T. Dicke 
at Princeton University, the effect 
is still uncertain by 10 or 20 per- 
cent, even though the experiment 
has been repeated during a half 
dozen more eclipses. 


Star-measuring methods 


This is largely because of inaccu- 
racies in star-measuring methods. 
Various distortions by the atmos- 
phere, telescope optics and photo- 
graph emulsion cause inaccuracies. 
Furthermore, eclipse photographs 
are taken through what is essential- 
ly a daytime atmosphere whereas 
the comparison photographs are 
taken at night, when conditions 
differ. 

A technique has been developed 
that may eliminate much of this 
inaccuracy, for, as demonstrated in 
tests carried out in recent months, it 
makes possible the observation of 
stars in daylight with an electric 
eye. The instrument has been de- 
veloped by Dr. Henry A. Hill, 
Associate Professor of Physics at 
Wesleyan University in Middle- 
town, Conn. 

Dr. Hill’s sensor, whose aim at 
any instant can be determined with 
great accuracy, is swept back and 
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forth across the assumed location of 
the star. As it passes the star, its 
light, superimposed on the dazzling 
light of the daytime sky, produces a 
slight increase in the recorded in- 
tensity. 

This system eliminates many of 
the former inaccuracies. It may be 
possible to follow a star, from day 
to day, as it nears the sun, thus 
charting the effect of the sun’s 
gravity with unprecedented preci- 
sion. 

Dr. Hill’s present instrument, in 
operation since last year, is a 
prototype. It may be two years 
before a full-fledged system has 
been built. 

The first observed evidence of 
general relativity was its effect on 
the orbit of Mercury. Since it is the 
innermost planet, Mercury moves 
in a region where solar gravity is 
strong and the peculiar “distor- 
tions” of relativity are considerable. 
Like all orbits, that of Mercury is 
egg-shaped (an ellipse). Since the 
days of Newton, almost 300 years 
ago, it has been possible to explain 
in terms of conventional physics 
why this orbit does not remain fixed 
in space. Its low point, or perihe- 
lion, slowly migrates around the 
sun. However there is a component 
of this motion that cannot be ac- 
counted for in terms of classical 
physics. It is a mere 43 seconds of 
arc per century, but the success of 
Einstein’s theory in explaining this 
extra motion in terms of gravity 
and curved space has played a 
major role in acceptance of the 
theory. 
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Professor Dicke, however, has 
pointed out that as much as 10 per- 
cent of this effect could be produced 
merely by the shape of the sun. If 
the sun, inside its envelope of bril- 
liant gas, is flattened at the poles 
by its rotation, as is the earth, the 
effect could be accounted for. Such 
a hidden flattening would influence 
the shape of the visible solar disc, 
and Professor Dicke’s group is 
making measurements in search of 
such a distortion. Until the extent 
of this effect has been determined, 
he argues, the effect of relativity 
can only be guessed at. 

A test that can be done shortly 
and, it is believed, with great preci- 
sion, has been suggested by Dr. 
Irwin I. Shapiro of the Lincoln 
Laboratory, operated by the Mas- 
sachusetts Institute of Technology 
at Lexington, Mass. 

It would make direct measure- 
ment of the slowing of light or radio 
waves by the sun’s gravity. 


Bounce radar signals 


The proposal is to bounce radar 
signals off one of the inner plan- 
ets—either Mercury or Venus—as 
its orbit carries it almost directly 
behind the sun. The signals should 
be in radio wavelengths closest to 
those of light—that is in thousands 
of megacycles. They would then 
travel through the sun’s atmosphere 
at virtually the speed of light and 
should be effected by gravity in the 
same manner as light. The round 
trip travel time of the signals to 
Mercury, when its path skirts the 
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The most original and_ difficult 


relativity 


experiments would require a gyro enclosed in a 
super-cooled, super-conducting metal shield. 


sun, should be close to a half-hour. 
Solar gravity is expected to slow it 
a mere .0002 seconds. This would 
correspond to an “error” in the 
radar distance measurement of 
about 40 miles. Present day electron- 
ic devices make this effect observ- 
able with an error of less than 5 or 
10 percent according to Dr. Shapiro. 
Extended observation should narrow 
the margin even more. 


Haystack radar 


The new Haystack radar built by 
Lincoln Laboratory with Air Force 
money is capable of this experi- 
ment, but special equipment would 
have to be plugged into its circuits. 
Dr. Shapiro believes it will be a 
year or two before the experiment 
can be carried out. 

The gyroscope experiment is 
probably the most original—and 
difficult—test of general relativity 
now being prepared. The gyro must 
be shielded from all _ external 
influences except those of relativity. 
To do this it is proposed to enclose 
the device in a super-cooled, super- 
conducting metal shield. This, 


preliminary experiments indicate, 
will protect it from all external 
magnetism. 

Under such circumstances one 
would expect the aim of the gyro’s 
spin axis to remain forever fixed. 
However, it is traveling through 
space and time, and relativity says 
that this space-time “geometry” is 
curved. After each orbit the aim of 
the spin axis will be changed, ever 
so slightly. The cumulative effect, 
over one year, would be a shift of 
only about 7 seconds of arc, but it 
may be possible to observe this with 
a precision down to | percent. 

This experiment was proposed 
several years ago by Prof. Leonard 
I. Schiff of Stanford University in 
California. Recently his associate, 
Prof. William M. Fairbanks, told 
the American Association of Phys- 
ics Teachers of progress in build- 
ing a pilot model of the device. 

From the new experiments we 
may soon learn to what extent 
Einstein was right. If so, we will be 
closer to reality—to an understand- 
ing of how things really are and, 
perhaps, of that most subtle of 
nature’s forces, gravity. 


oN 
Space life detector 


A new life detection instrument, containing an extract of the common 
firefly’s lamp which glows when contacted by live microorganisms in space, 
was announced recently by NASA. Appropriately called Firefly, the instru- 
ment will determine how far out and how much life exists in the earth’s 
atmosphere. Such data will help in exploration of other planets. 
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University of Wisconsin 





Infant rhesus monkey clings to substitute mother of wire and 
terry cloth. The padded surrogate provides ‘contact comfort.” 


Extensive experiments with baby rhesus 
monkeys indicate that a lovable mother 
must first of all be soft and yielding. 


HAT first prompts an infant to 
love its mother? Many psy- 
chologists maintain that a baby’s 
love is triggered by nursing from its 





Reprinted ‘with permission from TIIE 
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‘mother’s breast. But Dr. Harry 


Harlow (University of Wisconsin) 
thinks otherwise. For many years, 
the Wisconsin psychologist has 
investigated the development of 
love among rhesus monkeys, and 
his research indicates that a lovable 
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Female langur monkeys love to hold infants, 
but the female who cannot keep the infant 
quiet is not allowed to hold it for very long. 


mother must, first of all, be soft and 
yielding. 

In one of his most famous re- 
search projects, he separated young 
monkeys from their real mothers 
and gave them a choice of two 
substitutes. One substitute mother 
was fashioned from bare wire, and 
the other made of wire and covered 
with terry cloth. Even when the 
wire mother did all the nursing 
(from a bottle strapped to the 
framework) the infants spent less 
than an hour a day in her company. 
Much more time, from 17 to 18 
hours a day, was spent sitting on 
the lap of, or clinging to, the cloth- 
covered mother which provided, in 
Dr. Harlow’s words, ‘‘contact com- 
fort.” In stress situations, where it 
was frightened by lights and over- 
sized imitation animals, the infant 
always sped to the safety of the 
padded mother. Offering only the 
wire mother to a terrified young 
rhesus often seemed to increase its 
distress. 

Although the padded surrogate 
was ‘‘soft, warm and tender, a 
mother with infinite patience, a 
mother available twenty-four hours 
a day, a mother that never scolded 
her infant, and never struck or bit 
her baby in anger,” it was not real- 
ly an ideal parent. Dr. Harlow 
found that while the cloth-cover 
-mother was “biologically ade- 
quate,” she was “psychologically 


74 


inept.” Monkeys raised with an 
artificial parent did not mature into 
normal adults. 

What does a real mother supply 
which enables an infant to mature 
normally, that is lacking in a wire- 
and-toweling mannequin? Some 
insights into the maternal role have 
been gained through recent studies, 
which have provided an informative 
picture of what normal family life 
is like for wild monkeys. 


Indian langur monkey 


One such study was carried out 
by Dr. Phyllis Jay (Columbia 
University), who observed the 
Indian langur monkey in its natural 
habitat. While the social behavior 
of the langur—an arboreal, leaf- 
eating .animal—is in many ways 
quite different from the social behav- 
ior of the aggressive, ground-living 
rhesus, Dr. Jay found that langur 
mothers behaved very much like 
those of other monkey species. 
“Females with small infants usually 
gather in groups and stay in the 
most protected area of the troop. ... 
When the troop is at rest, females 
with infants sit together, and when 
the troop moves, they travel in the 
center of the line of progression, 
preceded and followed by adult 
males and females.” Thus, a young 
langur is always in the proximity of 
other young, a factor which may 
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have considerable influence on the 
maturing animal. Dr. Harlow found 
that orphaned rhesus monkeys 
developed more normally if they 
were allowed to mature in the com- 
pany of others their own age. 

According to Dr. Jay, adult 
males in the troops she observed 
played no active role in the young 
infant’s life “other than a very 
generalized and indirect protective 
one.” If an older infant accidentally 
jumps on or bumps an adult male, 
she said, he gives no indication that 
he ‘has even noticed the infant’s 
presence. Dr. Jay’s observations 
were made, however, of totally wild 
animals. It is, therefore, interesting 
to note that when the males must 
live under conditions of enforced 
“togetherness” they behave 
differently toward their offspring. 
Workers in the San Diego (Calif.) 
zoo report that captive male langurs 
seem to enjoy holding the baby. 

In a paper delivered at a confer- 
ence on “Relatives of Man,” Dr. 
Jay noted that a newborn langur 
becomes the center of attention 
from the minute the females, partic- 
ularly the sub-adult and adult ones, 
notice its presence. Almost immedi- 
ately, “groups of females crowd 
around the mother and try to 
touch, inspect and hold (the in- 
fant). Within several hours after 
giving birth, the mother will let one 
of the waiting females take the 
newborn from her. As many as 
seven or eight different females may 
hold the baby each day. Even dur- 
ing its first days of life, an infant 
may be carried as far as fifty feet 
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away from its mother, who is al- 
ways aware of its location, without 
her showing any alarm. 

Females which cannot keep the 
infant quiet, an indication of its 
comfort, do not get to hold it very 
long. Older, more experienced fe- 
males are usually the most confident 
with a newborn, and expend less 
effort keeping it calm and quiet. In 
addition to experience however, 
temperament and personality are 
also important factors in a female’s 
aptitude for holding an infant. “A 
tense, nervous and easily irritated 
female frequently startles the infant 
with quick or unpredictable mo- 
tions, whereas a calmer and more 
relaxed female makes few sudden 
movements.” Some females, said Dr. 
Jay, are extremely inept in holding 
a newborn langur. They may hold 
it “too tightly, in awkward upside- 
down positions, or may insist on 
holding the infant away from their 
body to inspect and handle it.” 


Maternal instinct 


The maternal response of females 
to any langur baby is apparently 
elicited by certain characteristics of 
the infant. When newborn, a lan- 
gur’s coat is dark brown, and as 
long as it remains dark, the mater- 
nal instinct will be aroused, and 
females will vie to hold the infant. 
However, when the coat turns to 
the adult, white color, “‘active fe- 
male interest decreases.” 

The human mother whose social 
position insures her son a place at 
the top has, it seems, her counter- 
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part in the lower primates. Writing 
in Science, Carl Koford (National 
Institute of Neurological Diseases 
and Blindness, Playa De Humacao, 
Puerto Rico) explains how the 
social rank of rhesus mothers 
affects the social rank of their sons. 
Generally, young male monkeys 
“retire to the periphery of the band 
at about the age of puberty. These 
adolescents rank below the older 
central males.” According to Ko- 
ford, male social domi- 
nance—judged by exchange of 
threatening and submissive  ges- 
tures, and by precedence at food 
and water—is ranked in a definite 
linear hierarchy, which tends to 
follow the order of age. However, in 
some bands of monkeys, he found 
“notable exceptions in which a 
subadult or newly adult 4- to 6- 
year-old male outranked older and 
larger males.”’ 

The ranking of females is not so 
rigid, but those with the highest 
rank can be discerned. In each case 
where a young male had risen over 
older and stronger males, the moth- 
er was a dominant female. None of 
the low-ranking males were known 


to have mothers of high rank. Pre- 
cocious males may come to their 
high rank by virtue of the prec- 
edence given to their mothers and, 
thus, to them while they were still 
infants. But in no case, Koford 
notes, did such a young male be- 
come the leader of the troop. “High 
birth permits rapid advance in the 
social hierarchy,” he concluded, 
“but it does not insure succession to 
leadership.” 

Studies of the mother-infant 
relationship among monkeys have 
value beyond that of discovering 
the nature and development of love. 
In the past few years, primates 
have become a favorite laboratory 
subject of psychologists, physiolo- 
gists and medical researchers. Be- 
cause of this demand, many thou- 
sands of these animals are being 
trapped each year, and the wild 
population of some species has been 
greatly depleted. Thus, there is an 
increasing need to breed primates in 
captivity. If, however, healthy and 
psychologically normal animals are 
to be raised, it is important that we 
understand the factors which con- 
tribute to healthy development. 


pS) 


Electronic traffic control 


oA electronic eye that looks six ways at once to regulate traffic has been 
installed in Hamburg, Germany. The eye, a type of radar, is used in con- 
junction-with a traffic-light-timing computer. The radar is mounted over a 
busy street intersection in order to adjust the traffic-light timing for fastest 


traffic flow. 


The number of vehicles approaching and leaving the intersection in each 
lane of traffic and their speeds are measured for an interval of time and 
the results are stored in a computer for comparison with the desired ideal 
traffic pattern. Changes in signal-light timing are made accordingly. 
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by Stacy V. Jones 


eS American passion for com- 
muting by private car threat- 
ens, if unchecked, to turn the city 
center into a wasteland of concrete 
with a skyline of lofty parking 
garages. One way of giving the 
motorist his head, while preserving 
the urban core as we know it, would 
be to send vehicular traffic into 
midtown by tunnel and keep it 
underground. 

The combination of subterranean 
highway and subterranean parking 
has been suggested in a private 
study, made by the RAND Corpo- 
ration using Ford Foundation 
funds. Without committing itself, 
the Department of Commerce, 
parent agency of the Bureau of 
Public Roads, has now published 
the report. 

The executive would drive his 
sedan underground in the suburbs, 
and leave it in a parking garage 
below the business district, taking 
an elevator up to his office. After 5 
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Moving and parking cars underground would be 
cheaper than on the surface or in the air. In 
New York, tolls would pay for the construction. 


o’clock, he would reverse the jour- 
ney. 

His wife could bring in the sta- 
tion wagon for mid-day shopping 
and carry her packages out through 
the department store basement. 
Neither car would add to street 
congestion. 

George A. Hoffman, author of the 
study, points out that underground 
garaging by itself is no answer but 
an added problem. There are tn- 
der-park municipal garages in Bos- 
ton, Pittsburgh, Chicago, Newark, 
San Francisco and Detroit, and 
New York may dig below Madison 
Square. These, like the many base- 
ment garages in office buildings, 
must all be reached from the sur- 
face. 

New York and other large cities 
have both vehicular tunnels and 
underground parking facilities, but 
nowhere are they connected. 

Although the RAND scheme has 
not been officially explored in this 
country, European planners have 
come closer. Stockholm has a six- 
lane artery below its central busi- 
ness district. Paris is reported to be 
planning some 60 lanes into its 
core, leading to 50,000 parking 
spaces. Milan intends to put all its 
public transportation underground 
by the year 2000. 

Cost is a major deterrent, but 
Hoffman believes subterranean 
tunnels would be cheaper than 
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multideck freeways above ground. 
In many American cities, he con- 
cludes, it may prove by the end of 
the century to be more economical 
to move and park passenger cars 
below the surface than on it. 


$3 million per lane 


Present tunneling costs are esti- 
mated at from $2.2 to $3 million 
per lane per mile, but advancing 
technology should bring these 
down. Boring for the parking 
spaces will be a bigger job than 
roadway tunneling. A million cars, 
it is estimated, would require al- 
most 1,000 miles of three-lane tun- 
nel for parking, plus 500 miles of 
approaches, distribution roads and 
interchanges. If in the next decade 
the cost of three-lane tunnels can be 
cut. to $3 million per mile, each 
space could be provided for $4,500. 

Construction will have to include 
freight-loading docks and pedestri- 
an exits, and elevators for goods 
and people. Lanes can be provided 
for buses, so that a commuter will 
have a choice of his own car or 
mass transit. Excavated muck and 
rock might be turned to good ac- 
count as fill material in swamps and 
waterways. 

What about operation? The 
collection of toll fees can be auto- 
mated. Closed-circuit television will 
facilitate traffic control. Exhaust 
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gases can be handled by forced 
ventilation or purified by water 
washing. Lighting intensity can be 
varied from bright near the subur- 
ban exits and parking spaces to dim 
in mid-route. 

Murals are even suggested to 
relieve claustrophobia and loss of 
perceptual awareness—the deaden- 
ing of senses that results from mo- 
notonous roadsides. Tunnel murals 
would demand from the artist a 
new command of perspective, an 
extension of the enormously tall 
lettering now used in roadbed signs. 

The RAND study has an imag- 
inative answer to the problem of 
policing and clearing away wrecks: 
overhead patrol cars with telescop- 
ing arms strong enough to pick up 
disabled autos. 

The rescue vehicles would be 
suspended from electrified rails in 
the tunnel ceiling, and capable of 
high-speed travel in either direc- 
tion. They would be manned by 
experienced policemen — and 
equipped with ladders, stretchers, 
hooks and medical supplies. 


Emergency crews 


In addition to TV reports, the 
emergency crews could get signals 
from strips of weakly electrified 
metal installed along the tunnel 
walls two or three feet above road 
level. When struck by a car or 
intentionally short-circuited by a 
motorist in distress, they would 
point to the exact trouble spot. 

Big cities, with their distinctive 
foundations and driving habits, 
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present different. problems. Los 
Angeles, for instance, moves 80 
percent by car. But according to 
RAND, of the 1.5 million people 
who go to work in Manhattan (al- 
most 1 million at the peak hour), 
only 5 or 6 percent now use their 
automobiles. Allowing for those 
who live in the borough, perhaps 1 
million would want to commute by 
car if offered good roads and park- 
ing. At an average of two persons to 
a car, a half million parking spaces 
would be needed. 

The total cost of a system for 
Manhattan, including roads and 
parking, is put at from $3 billion to 
$6 billion. The system could be 
paid for, says RAND, by assessing 
each car at about half a cent per 
mile driven by tube, plus $2 a day 
for downtown parking. 

Neither the U.S. Bureau of Pub- 
lic Roads nor the Highway Re- 
search Board has studied the mar- 
riage of tunnels and underground 
parking. Construction costs would 
presumably be prohibitive without 
federal aid. A Public Roads spokes- 
man said that, although a lot of 
research would be a preliminary, 
such financing might be worked out 
by the federal government and the 
states. 

The federal share of costs is 90 
percent for the Interstate Highway 
System and 50 percent for the so- 
called primary and _— secondary 
roads. In both kinds of highways 
there are urban sections, and the 
engineers have built not only ele- 
vated but depressed stretches and 
tunnels, 


79 








~—OGIENGE ABC'S 


Telegraph: long-distance writing 


A TELEGRAPH is a device for MORSE CODE 
sending information over a 
distance without employing a mes- 
senger. Semaphore signalling (by 
means of flags or wooden “arms’”’), 
and signalling by means of lamps, 
were used before the discovery of 
cheap electric current. But as soon 
as it was realized that the switch 
operating an electric lamp or an 
electro-magnet need not be near it, 
but can be several miles away on 
the end of a long wire, the electric Morse invented a simple electric 
telegraph was invented. switch consisting of a straight brass 
It really began when a Dr. Jack- spring with a wooden knob on the 
son thought of amusing the passen- end of it, which could be pressed by 
gers on the sailing ship Sudly with a hand to make contact with a brass 
few electrical experiments in 1832. button. So long as the knob was 
He wound a piece of insulated wire held down the current continued to 
several times around a bar of iron flow, but as soon as it was released 
and showed that when the wire was_ the current was cut off. This is 
connected to a battery the iron called a ‘Morse key,” and it is used 
became a magnet and attracted a_ to send either short or long bursts 
few nails. As soon as the current of electric current through wires 
was switched off the iron lost its that may be several miles long. At 
magnetism and dropped the nails. the other end, the current works an 
The iron with the coil of wire forms | electromagnet over which is a simi- 
an electromagnet, and this had lar spring carrying a piece of iron 
recently been invented by an Amer- called the “armature.” During a 
ican, Joseph Henry, but the idea of short burst or “dot,” the armature 
using it for sending messages by is attracted to the magnet and im- 
electricity first occurred to one of mediately springs back again. Dur- 
the passengers watching Dr. Jack- ing a long burst or “dash,” it stays 
son’s experiments—Samuel Morse. in contact with the magnet for a 
longer time. By using a_ buzzer 
instead of a simple electromagnet, 
teprinted with permission from sterling the dots and dashes can be made 


Junior Pictorial Encyclopedia of Science * 
©1962 by Sterling Publishing Co. Inc. audible as short and long buzzes. 


NK MES CHORD VO 





80 Science Digest—May, 1965 








Morse devised a system of dots and 
dashes to represent the letters of 
the alphabet, so that messages 
could be sent over the wire by spell- 
ing them out. This system is known 
as the Morse code, and it is still 
used to send messages by telegraph. 

At first, telegraph wires were laid 
underground, but it was found that 
the dampness of the soil destroyed 
the insulation and allowed the 
electricity to escape. Prof. Henry 


then proposed to avoid the expen- 
sive insulation altogether by sup- 
porting bare wires in the air by 
means of poles. Such wires and 
telegraph poles can be seen today 
running beside all main railway 
lines. However, when the wires are 
very long the electricity becomes 
weak and has to be strengthened by 
means of a “relay.”” This receives 
the weak message and sends it out 
again on a fresh, stronger current. 


Telephone: long-distance talking 


The telephone was conceived by 
Philipp Reis in 1861, but it did not 
become practicable until Alexander 
Graham Bell improved it in 1875. 
Michael Faraday discovered that if 
a coil of wire is moved about in the 
neighborhood of a magnet, an elec- 
tric current travels around the coil 
every time there is a change in the 
movement. This principle is utilized 
in the electric generator and motor. 

The same effect can be produced 
if the coil is kept still while the 
magnet moves, and this was made 








VARISTOR J 


ACOUSTIC 
RESISTANCE 


ROS4Bz 


use of by Bell in his telephone. He 
wound some insulated copper wire a 
few times around a magnet and 
then supported a very thin disc of 
sheet iron over it, so that the end of 
the magnet very nearly touched its 
center..On the other side of the 
disc, but not touching it, was a 
short “horn” into which he could 
speak. When he did so, the sound 
made the disc or “diaphragm” 
vibrate, and because it was so close 
to the magnet it caused changes in 
the magnet similar to those which 
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would have occurred if the magnet 
itself had moved. The changes 
generated little electrical impulses 
in the coil of wire. 

The ends of the wires from the 
coil were led to a distant receiver or 
“ear-piece.” This was another coil 
fitted with a diaphragm, exactly 
like the transmitter. When the 
electrical impulses traveled around 
this coil they caused variations in 
the strength of the magnet, which 
pulled this diaphragm in and out at 
the same rate as the first diaphragm 
was vibrating. If you held it close 
to your ear, you could hear an exact 
copy of the voice speaking at the 
other end. When you wanted to 
reply, you simply spoke into the 
same instrument, while the person 
at the other end listened to you. 
Because the Bell telephone generat- 
ed its own electrical impulses, no 
batteries were required. 


A modern telephone receiver 


works in exactly the same way, but 
an electric current is supplied be- 
cause of the greater distances over 
which it is required to speak. A 
different kind of transmitter, giving 
more powerful impulses, is used: 
this is the “carbon microphone.” It 
contains a metal diaphragm to 
receive the vibrations of the voice, 
as before, but a short distance be- 
hind it is a block of carbon at- 
tached to an immovable metal 
plate. The space between them is 
filled loosely with carbon granules. 
The electric current is supplied to 
the diaphragm and passes through 
the carbon granules to the plate. 

So many people have telephones 
nowadays that, in cities, the thou- 
sands of wires are carried in bun- 
dles through huge tile pipes laid 
under the pavements, and the prop- 
er connections are made at a “tele- 
phone exchange” when you dial a 
number or call the operator. 


Television: long-distance seeing 


If you hold a magnifying glass an 
inch or two away from the wall of a 
room opposite a window, you will 
see a little picture of a window on 
the wall. In an ordinary camera 
such a picture image falls on a film, 
which holds it permanently, but in 
a televison camera it falls onto a 
special screen, called a “mosaic,” 
which converts it into electrical 
signals which can be broadcast. 

Now, you cannot transmit a 
whole picture at once, for there are 
different degrees of light and shade 
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in every part of it. But it is possible 
to broadcast its parts separately, 
one after the other, so that they 
appear in their right places in the 
receiver, and to do it so quickly 
that you see them all at almost the 
same time. 

The first thing to do is to break 
the picture up into suitable parts, 
and this: is done by the mosaic 
screen, which separates it into tiny 
dots, much as the pictures in a 
newspaper are made up of tiny dots 
(observe with a magnifying glass). 
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The mosaic screen is on the in- 


side glass face of what is called an 
image orthicon tube. The mosaic is 
said to be photosensitive, which 
means that it gives off electrons 
when light hits it. The more light 
hitting the individual portions of 
the mosaic, the more electrons are 
given off. 

The whole mosaic target gives off 
electrons varying in number as the 
light in the televised scene varies. 
The electron image, as it is called, 
is then attracted to a thin mesh 
frame where it is stored. A beam of 
electrons from the back of the tube 
is caused to scan over this stored 
image—point by point. As the 
beam of electrons scans over the 
individual points of the electron 
image its intensity changes, as the 
number of stored electrons changes. 
The beam now contains the picture 
information in electrical form that 
can be used by the transmitter and 
home television receiver. 

But the signals must be sent out 
in some regular order, so that the 
receiver can reproduce them in 
exactly the same way, and it must 
all be done so quickly that we see 
them all together instead of one 
after the other. Electricity moves so 
swiftly that the speed presents no 
special problem. The entire televi- 
sion picture is actually transmitted 
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30 times every second, so that you 
cannot possibly tell what is happen- 
ing but see the picture complete. 
The problem is to arrange for the 
globules on the mosaic to be dis- 
charged in strict order so that the 
signals never get mixed. This is 
done by “scanning” the mosaic 
with a narrow beam of electrons, 
which sweeps across it so as to draw 
a series of parallel lines, one under 
the other. The globules are thus 
discharged in rows or “lines,” 525 
lines being used in American TV. 


Electron gun 


The beam of electrons for scan- 
ning the mosaic is generated by an 
“electron gun.” This beam travels 
in a straight line, but it can be bent 
by passing it between the poles of 
an electro-magnet. 

To make the gun scan the mosaic 
in parallel lines two magnets are 
used. One causes it to move from 
left to right across the screen, and 
the other drags it downwards so 
that each line comes just under- 
neath the previous line. In actual 
practice, the cathode-ray first draws 
every other line, making 262% 
lines as it moves down the screen; 
it then starts again and fills in the 
missing 262% lines. This enables 
the lines to be put closer together 
without getting mixed. The elec- 
trons discharge the globules on the 
mosaic as soon as they reach them, 
and so the globules send their sig- 
nals to the signal plate at the exact 
rate at which the cathode-ray pass- 
es over them. They are then broad- 
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cast like the signals from a micro- 
phone in ordinary sound radio. 

In the receiving set there is a 
similar cathode-ray, drawing exact- 
ly the same number of lines, in 
exactly the same order, as the one 
in the television camera. This ray 
strikes a fluorescent screen, which 
lights up when electrons hit it. This 
screen is made by simply coating 
the inside of the glass of the cath- 
ode-ray tube with zinc sulfide or 
some other “phosphor.” Now, the 
picture signals are received and fed 
to the cathode-ray as a train of 
electrical impulses of various 
strengths. The ray thus contains 
more or less electrons according to 
the signals, and as it passes over the 
screen it produces different degrees 
of brightness according to the light 
and shade in the various parts of 


the picture which is being broadcast. 

Every time the cathode-ray com- 
pletes its line across the screen it is 
cut off—or “blanked out”—while it 
returns to the other side to start the 
next line. Otherwise you would see 
it streak back and the picture 
would be spoiled. Similarly, when it 
gets to the bottom of the picture it 
is blanked out while it streaks back 
to the top to start a fresh picture. 
These blanked-out periods are so 
brief that you cannot detect them, 
but they provide an opportunity for 
the transmitting station to send out 
a special signal called a “sync 
pulse,” which prevents the cathode- 
ray in the receiver from starting its 
lines until the cathode-ray in the 
camera is ready. In this way, the 
two rays are “synchronized,” or 
keep perfect time. 


C7Oo™N 


Peru outfishes rest of world 


oO; tHE record 46.6 million tons of fish caught around the world last year, 
Peru hauled in 6,901,300 tons. Japan, top fishing nation since 1948, slipped 
to second place, followed by Communist China, the Soviet Union and the 
United States. Peru is a comparative newcomer to the world fishing scene. 
Twenty years ago, Peruvian villagers barely caught enough to feed them- 
selves, according to the National Geographic Society. 

In 1950, several Peruvians started seining the waters for anchovetas, the 
three- to six-inch-long members of the anchovy family, which were ground 
into a fish meal, a high-protein poultry and livestock feed. 

Today, fishing and fish-meal production is Peru’s biggest single industry. 
More than a hundred processing plants grind up the catch of some thousand 
fishing vessels. The phenomenal growth of the fishing industry owes much 
to the plankton-rich waters of the coastal Peru Current. Those waters are 
home to an estimated ten trillion anchovetas. 

Consumers of fish meal may soon include people as well as livestock. 
Peruvian nutrition experts already have successfully substituted the high- 
protein product for milk in the diets of undernourished children. Like 
vitamins, fish meal may well fortify breakfast cereals in the future. 
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The Hugh Downs Column 


‘Why do we 
have noses?’ 


66 HE NOSE wrecks the whole 
face,” said a teen-age girl at 
the dinner table. 

This forthright opinion immedi- 
ately touched off a discussion of the 
nose by the whole dinner party. 
The net result was that, as the teen- 
ager raised some profound ques- 
tions, older people present (includ- 
ing medical professionals) gave for 
the most part pompous and silly 
answers. 

I would like to set the discussion 
down at the risk of running out of 
quotation marks. 

“Don’t you think without a nose 
the face would be more wrecked?” 

“Why is it nobody likes the 
shape of his own nose?”’ 

“That’s true. Vain people want a 
different shape and non-vain people 
think it’s a silly thing to lead the 
whole head.” 

“Why do we have noses? They 
just get in the way of kissing.” 

“T think” (a pause here for two 
puffs on a pipe) “the nose evolved 
to do three things.” (Puff) ‘First 
as an olfactory organ—to give us a 
sense of smell. Second, to filter dust 
from the air so a cleaner supply 
reaches the lungs and third—” 

“Why can’t we smell with the 
inside of our mouth and filter the 
air with our throats?” 
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“Don’t interrupt your father.” 

“Well, he always sounds like he’s 
preaching.” 

“Third,” (pausing to puff four 
times because he’s now lost his 
train of thought) “third, the 
nose—ah—warms the air, again for 
the protection of the lungs.” 

“Looked at another way, it’s 
good to have a spare breathing 
intake, and this should answer your 
question, Joan. We’d have trouble 
breathing while we were eating with 
just the mouth and throat as an 
intake. You can breathe through 
the nose when things are calm and 
then if you suddenly need bigger 
quantities of air you open your 
mouth and throat.” 

“A horse can’t do that, by the 
way.” 

“Can’t do what?” 

“Breathe through his mouth.” 

“Really?” 

“Look it up.” 

“That’s right. 
nose and he dies.” 

“Good heavens.” 

“T still think it wrecks the whole 
face.” 

“There’d be a lot fewer rich 
plastic surgeons if we didn’t have 
noses, that’s for sure.” 

“Think what it would do to the 
pince-nez glasses industry.” 


Close a_horse’s 


85 




























































































































































(Puff) ‘The noses of other pri- 
mates are not as prominent as hu- 
mans’.” (Puff) ‘““Apes and monkeys 
have nostrils of course, but very 
little roof structure to the nose. 
Ever think why?” 

“Somebody ask him why or he’ll 
be offended.” 

“A prominent nose offers more 
protection to the eyes.” (Puff) 

“Ves, I imagine it does. Never 
thought of that.” 

“Boy, Danny Thomas really has 
eye-insurance.”’ 

“Ts this another example of hu- 
man superiority?” 

“No, almost the reverse. I think 
it’s because in fighting,” (puff) 
“with weapons,”  (busy-browed 
glance around the table) ‘whether 
rocks or sticks,” (puff) ‘“a blow 
across the face could put out both 
eyes if it weren’t for the bridge of 
the nose” 

“Why aren’t there races of blind 
apes then?” 

“VYou’ve been reading Raymond 
Dart. That we’re descended from a 
killer ape.” 

“T believe it.” 

“Can you imagine how silly we’d 
look if the nose was turned around? 
With the nostrils up?” 

“Oh, Joan!” 

“Tt would rain in.” 

“That’s exactly why it’s not 
turned around. Falling objects, 
raindrops included,” (puff) “would 
be inhaled.” 

“Tm glad nobody’s writing this 
conversation down. Silliest thing I 
ever listened to.” 

“Can anybody give a scientific 
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explanation of why so many words 
in the English language having 
something to do with the nose begin 
with S-N?” 

“How many?” 

“Well, think of the words. Sniff. 
Snore.” 

“Yeah. Sneeze. Snooze. Snout.” 

“Snicker.” 

“Snot.” 

“Snub. Snide. Snort . . 
kle.” 

“Snoot. Snobbish. Snippy.” 

“T don’t think ‘snippy’ has any- 
thing to do with the nose.” 

“Yes it does. A snippy person has 
his nose in the air.” 

“T think she’s right.” 

“What about ‘sneer’?”’ 

“Good one!” 

“T think she’s right about snip- 


py.” 


. Snor- 


“Hey, another one: ‘snivelling.’ ” 

“Great!” 

“Do you want to know why I 
think she’s right about snippy?” 

“Not particularly.” 

“All right. Forget it.” 

“No, we do want to hear. Please 
tell us.” 





“Well. The word ‘snippet,’ from 
which it’s derived, originally had 
the connotation of diminutive- 
ness—something diminutive. On 
grounds that a small person has a 
tendency to be feisty he’s said to be 
‘snippy’ because—” 

“What’s that got to do with 
“‘nose’?” 

“That’s what I’m telling you. If 
this person is short, and sounding 
off, he’ll be looking up. And his 
nose will be in the air.” 

(Long pause) 

“That’s the most unsound, un- 
scientific and rationally shaky 
argument I’ve ever heard advanced. 
I think you just struck out.” 

“Ever wonder why in lizards and 
most lower reptiles the olfactory 
and respiratory parts of the nasal 
complex are very distinct, the latter 
being lined only by stratified epi- 
thelium unconnected with the olfac- 
tory nerves?” 


“Good grief.” 
“You know one we _ forgot? 
‘Snarl.’ ” 


“T s’pose noses are necessary, but 
I still say it wrecks the whole face.” 





<-26e~ 
Rock collecting on the moon 


Co. rock samples on the moon—the major assignment of the first 
two astronauts who will land there—poses enormous problems, according 
to geologists. The vacuum in which the explorers will have to work, plus 
the blinding solar glare and extreme changes of temperature, will magnify 
the difficulties of their apparently simple task. 
The astronauts may not use the usual geologist’s tool—the pick—because 
a man who wears a space suit has poor balance in trying to bend over, and 
consequently poor aim. If he used a pick, rock chips could fly up and 
puncture the space suit. The seals of the packages for samples of rocks and 
other materials, as well as the tools they use, must be of a special design 
because ordinary tools and sealed packages come apart in a vacuum. 
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The funny side of 













KNOCK IT OFF, LEROY — 
SPACE RESEARCH HAS FAZED 
vs BY 7 


t 
{ 
! 
NE OF the country’s most wide- 
ly read scientific journals is a 


from The Worm Runner's Digest 


curious publication called The 
Worm Runner’s Digest, edited by a 
young experimental psychologist 


from the University of Michigan, 
Prof. James V. McConnell. 

The title needs a bit of explana- 
tion. In psychological jargon, an 
experimenter who works with rats is 
a rat runner, one who works with 
insects is a bug runner. Prof. Mc- 
Connell and his associates work 
with planarians, a common inch- 
long fresh-water flatworm. 

The findings of the Michigan 
group are so remarkable and con- 
troversial (see page 20) that some 
years ago they began to be reported 
in the mass media. Soon people 
began writing and asking for infor- 
mation on the experiments. After the 
psychologists got tired of typing 
detailed replies to each letter, they 
decided to print up something. 

Miraculously, after spending 
most of their time watching worms, 





science 


McConnell and his friends had not 
lost their sense of humor and de- 
vised the journal with the strange 
title. (“It sounded funny to us; it 
still does,” says McConnell.) Some- 
one drew up a crest with a two- 
headed flatworm and a Latin motto 
which means roughly, “When I 
have finished explaining, you will 
understand even less.” 

“Before we knew it,’ McConnell 
says, “people were sending us arti- 
cles for ‘the next issue.’ We hadn’t 
planned any next issue. But all at 
once there was a great deal of un- 
published material on hand.” 

That was late in 1959, and the 
Worm Runner’s Digest has been 
coming out with regular irregularity 
ever since. It remains a mixture of 
serious lab reports and theoretical 
articles mixed with wild satire, 
cartoons and poems. 

Now the best of the humor from 
this odd publication has been col- 


lected in a volume called The 
Worm Re-Turns (Prentice-Hall, 
Inc., Englewood Cliffs, N.J., 
$3.95). 


How do scientists react to the 
Worm Runner’s Digest? Says Mc- 
Connell, ““We’ve gotten in a fair 
amount of hot water from time to 
time because we gored somebody’s 
sacred cow or because some of our 
peers who fail to see anything fun- 
ny about anything scientific refused 
to take us seriously.” —D.C. 
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One of the best bathing beaches in California is in front of the Hyperion sewage plant. 


New way to clean water—and reuse it 


In the future, one of the most important byproducts 
of a sewage treatment plant may be drinkable water. 


by Priscilla Comen and 

Rovena Jacobson 

LL oF Southern California is ex- 

A pected to figure in an explosive 

population increase during the next 

decade. Water is in short supply 

now. Where will the water for all 
these new people be found? 

Experiments are under way now 
which may make possible the use 
of treated sewage water to solve the 
increasing drought problem. 

The water table has fallen to 
such low levels that the wells of 
many coastal communities are 
pumping salt water instead of the 
fresh water of former years. Mali- 
bu, a few miles from Los Angeles, 
has watched its water become unfit 
to drink. The area is faced with 
water rationing. Because of the re- 
sulting severe fire hazard, the com- 
munity has been denied new build- 
ing permits by the county, awaiting 
the end of the water shortage. 

Yet in the middle of this worst 
drought in its history, Los Angeles 
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is pumping a river of potable wa- 
ter—between 100 million and 260 
million gallons every day—out to 
sea at its Hyperion Treatment 
Plant in Playa del Rey. This wa- 
ter is as pure as that of many rivers 
from which some cities obtain their 
drinking water supply. With the 
new processes or even standard 
methods of treatment now in use, 
this water may soon prove vital to 
the solution of the water shortage 
problem. 

The Hyperion Treatment Plant 
was constructed by the City of Los 
Angeles to treat sewage in order to 
safeguard the shoreline area. It is 
estimated that over 30 million peo- 
ple visit the beaches of Santa Moni- 
ca Bay every year. Between 1942 
and 1951 many miles of these 
beaches were quarantined by the 
State Board of Health because of 
unsanitary conditions caused by the 
disposal of unprocessed sewage. 

Hyperion has improved condi- 
tions to such an extent that today 
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one of the best bathing beaches on 
the coast lies just below the plant. 

Beautiful, expensive homes have 
been built on the hills immediately 
surrounding the plant. How can 
this be in an area that was blighted 
only a few years ago? A visit to 
the plant will provide impressive 
answers to this question. 

The first surprise may be the 
size of the plant. It covers an area 
of 144 acres. There is plenty of 
room, so that it is attractively land- 
scaped and does not spoil the ap- 
pearance of the surrounding areas. 

Sewage enters Hyperion, through 
three main sewers, flows to the 
headworks area where seven big bar 
screens with 1 inch wide openings 
automatically rake out the coarse 
debris. Then the stream flows to 
the grit-removing tanks. Several 
truckloads a day are removed, 
washed and used for earth fill. 
From here, the current runs into 
primary settling tanks. There are 


12 such tanks, each 300 feet long, 
57 feet wide and 15 feet deep. 
These tanks are covered by a con- 
crete slab. In about an hour and 
a half, grease rises' to the top and 
the solids settle to the bottom. 

The solid matter, known as 
sludge, is pumped to underground 
digestion tanks, where bacterial ac- 
tion causes decomposition, then 
piped seven miles out to sea, to be 
ejected into a submarine canyon. 
For a short time a part of the sludge 
was dried and converted into fer- 
tilizer. But it cost more to process 
than it returned on sale, so this us- 
age was discontinued. 

Gas, produced from the sludge. 
serves to operate ten super-charged 
diesel engines, five of which drive 
generators supplying electricity to 
the plant. Surplus gas is sold to the 
Department of Water and Power. 

The rest of the flow now goes to 
the secondary treatment process. 
Running water will purify itself, 


At the Hyperion Sewage and Treatment Plant, air is bubbled through tanks of polluted wa- 
ter for eight hours. The brown, bubbling water has a surprisingly clean and earthy odor. 





the extent to which it does so de- 
pends on the degree and type of 
pollution, the amount of aeration 
and the time involved. Air is bub- 
bled through 32 tanks for eight 
hours. The tanks are uncovered, 
and the brown, bubbling water has 
a surprisingly clean, earthy odor. 


Out to sea 


In twenty large final settling 
tanks, the heavy sludge sinks to the 
bottom, leaving clear liquid. Chlo- 
rine is added for final disinfection, 
and the water flows out to sea in 
either the one mile or five mile out- 
fall. The five mile outfall discharges 
at a depth of 200 feet, assuring the 
mixing of the treated effluent with 
the sea water. The more heavily 
treated outfall is pumped through 
the one mile outfall at a depth of 
forty-five feet below the surface. 

This effluent is also used to irri- 
gate all the plants in the Hyperion 
area. In experiments, this high 
mineral by-product has been found 
to produce unusually hardy plants. 

It is the mineral content that is 
most difficult to remove from the 
water. Dr. Albert F. Bush, a U.C.- 
L.A. professor, has started a pilot 
plant to reduce these. Some strains 
of algae will consume minerals if 
they can not get organic matter. 
Artificially adding CO, into the pond 
will hasten the process. 

The cost of installation and oper- 
ation of Dr. Bush’s experiment 
will be met by U.C.L.A. It will 
probably run between $20,000 and 
$30,000 over the next two or three 


Science Digest—May, 1965 


years. Dr. Bush is using a U- 
shaped pond, 200 feet long and 20 
feet wide. It is lined with sheets 
of plastic, which will make it easy 
to harvest the algae. 

“This process is much cheaper 
than trying to purify sea water,” 
says Dr. Bush. “It can be avail- 
able for use in the community quite 
soon. To say exactly when, how- 
ever, is impossible at this point. 
I am sure that this is a waste re- 
source of considerable magnitude. 
We must visualize a complete water 
management system. I think the 
recovered water could be used to 
create lakes around the Los Angeles 
Basin, in Santa Monica, Santa Su- 
sana, San Gabriel and San Ber- 
nardino Mountains. These lakes 
would be used as fire fighting reser- 
voirs, but they could also be used 
as recreation areas for fishing, swim- 
ming and boating. 

In a second experiment, a dem- 
onstration plant is being built in the 
Whittier Narrows Flood Control Ba- 
sin. Here purified water will be al- 
lowed to percolate and seep under- 
ground at spreading basins main- 
tained by the Flood Control Dis- 
trict. As the water filters down into 
the subsurface basins, it will be 
further purified. It will join other 
underground water, raise the water 
table and eventually be pumped out 
through wells to be used as needed 
in various parts of L. A. County. 

Is California’s future going down 
the drain? Many scientists think 
so, and they are working today to 
put waste water back into the land 
for tomorrow’s need. 
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Do you act your age? 


4. 


by John and Molly Daugherty 


cuHicaco editor retired on a 

Friday at 65 and started on 
a new job the following Monday as 
public relations director for a col- 
lege in the Chicago area. Aging is 
individual—a private affair. What 
do you know about age? 


1. Peak performance in strenuous sports 
occurs about 
a. 10 years earlier than in scientific 
fields 
b. 10 years later than in science 
c. In the same age bracket 


2. Handwriting is a complex skill you use 
all your life, but normally your hand- 
writing rate as you grow older will 

a. Speed up 
b. Slow down 
c. Stay the same 


3. The percentage of men over 65 earning 
their income in the labor force is 
a. Greater than ever before 
b. Less than in 1900 
c. The same as the beginning of the 
century 
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As you grow older, the sense organs 
that clue you in on noise, taste, odor, 
light, and touch have thresholds that are 


a. Higher than when you were 
younger 

b. Lower than when you were 
younger 


c. About the same 


. That women are the more durable sex, 


every woman knows! But do you know 
approximately how many widows there 
are for every widower? Not cutting 
people up into fractions, there are about 

a. 10 

b: <7. 

| 


. After 40 years of age, most people have 


some loss of hearing at both higher and 
lower frequencies. Experiencing such 
loss are 
a. Fewer men than women 
b. Fewer women than men 
c. Both sexes equally divided, ap- 
proximately. 


. Up to ages 65-70, the rate of survival 


for white people is 
a. Better than for non-white 
b. About the same as for non-white 
c. Worse than for non-white 
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8. In response to stimuli for which you 
have little time to prepare, as you grow 
older you will react 

a. As quickly as ever 
b. More quickly 
c. More slowly 


9. When you are very old, your brain will 
probably weigh 
a. The same 
b. More 
c. Less 


10. Sensory processes begin to become a 
seriously limiting factor in one’s be- 
havior after one has reached 

a. 50 
b. 70 
C298 


Answers: 


I1—c At about the same ages. Peak 
proficiency in vigorous sports and top 
scientific output come approximately 
between the ages of 25 and 35. Al- 
ways remember, however, that you 
or someone you know may be an ex- 
ception. According -to research, by 
the time a top performer in sports is 
45, he has dropped in proficiency to 
the level the scientist doesn’t drop to 
until he is 70. 

Choose a literary life for the long- 
est productive span at a high level. 
Vocabulary and experience, the 
writer’s tools, increase with age. 


2—b Even though you’ve practiced 
handwriting all your life, you’ll tend 
to slow down. Not only your joints 
and muscles, but also your central 
nervous system will affect your hand- 
writing speed when you get old. 


3—b The percentage is less. In 
1900 about 65 percent earned their 
living by working. Today only one- 
third (approximately) of the men 
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over 65 do. Getting income from 
sources other than current jobs is the 
trend. In the President’s Council on 
Aging (1963), 33 percent had some 
earned income, as well as other in- 
come; 53 percent had only currently 
non-earned income. 


4—a Higher. The threshold is the 
point at which you're first aware of 
stimuli. For instance, the least loud- 
ness you can hear is your loudness 
threshold. 

If you’ve been shaking more salt 
on your food lately, maybe you're 
getting old! But there isn’t much 
change in your taste thresholds until 
you are 50, and the change is gradual 
after then. 

For night driving, however, you’d 
better hand over the wheel to your 
son or grandson if you’re over 70. 
His visual acuity and reaction time 
are apt to be better. Even the 16-20 
age group has a lower percent of ac- 
cidents than the over-70’s. 


5—c About three at the last count- 
ing. There are about 5,000,000 wid- 
ows for 1,500,000 widowers. The 
answer seems to be to pick your 
future husband from the grade school 
line-up when you graduate from high 
school—unless scientists can remedy 
men’s lack of durability at the finish! 


6—b Fewer women. Although the 
cause for the greater hearing loss 
among men than women is not 
known, it may be that men are ex- 
posed to more occupational noise 
than are women. Occupational noise 
over an extended period of time ac- 
counts for some hearing loss in older 
workers. 


7—a Significantly better. After 70. 
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however, the survival rate for the 
non-white is slightly better than it is 
for the white. 


8—c More slowly. Older people re- 
spond more slowly to stimuli not only 
because they’re more careful, but also 
because, according to some authori- 
ties, there are changes in the nervous 
system beyond their control. Give the 
older person in your family a little 
more time to respond than you give 
the younger ones, and he'll come up 
with good answers. The wisdom and 
perspective he will have gained from 
living longer should give him a fine 
built-in computer, though it doesn’t 
always operate at computer speed! 

Take heart also in the fact that the 
nervous system may compensate for 
and function adequately even when a 
man reaches 100! 


9—c Less. Gross and microscopic 
examinations reveal that older brains 
weigh less, but don’t assume you're 
going to be light-headed ! 

There just isn’t much evidence to 
prove that older people don’t learn 
as well as younger ones. In fact, the 
years you stayed in school are a more 


important variable than your age in 
training for a new job. 


10—b 70. If your sensory proc- 
esses limit your behavior by failing 
before you're 70, the failure is prob- 
ably caused by disease or accident, 
not age itself. 

Men retired at 60 to 65 have gone 
on to second careers many times. 
Universities with vision often snap 
up professors arbitrarily retired else- 
where at 65, Even industry is be- 
ginning to recognize the wisdom in 
hiring experts over 65 as consultants 
in specialized fields. So keep search- 
ing for knowledge all your life. Don't 
let age stop you! 


PMU 


Score Yourself: 


9—10 right—You're acting your 
age! 

4— 8 right—You can still learn a 
thing or two. 

0— 3 right—You don’t have to get 
any answers right to 
live a long time! 








“T wouldn’t have the slightest idea what to do if it stopped running.” 











From the Vice President's office 


The Vice President appreciates your 
thoughtfulness in sending the Febru- 
ary 1965 issue of Science Digest. He 
read with deep interest the article on 
U.S. science and technology. 

As Chairman of the National Space 
Council, he found other articles in 
that same issue of interest, too. 

WiLtiAm ConneLL, 
Administrative Assistant 
Office of the Vice President 
Washington, D.C. 


What an earthquake! 


I was fairly well read on the damage 
of the Alaskan earthquake of Good 
Friday 1964, but it was not until I 
read your article One Year Later— 
What Happened in Alaska (March 
65), that I became aware of the full 
severity of that quake. How strong 
it must have been to have caused the 
cities of Nome and Barrow to com- 
pletely change locations with each 
other, as shown in your inset loca- 
tion map. 

Paut BaTtTERMAN 

Westover AFB, Mass. 
It wasn’t strong enough to switch the 
cities, but it must have been strong 
enough to confuse the mapmakers.— 
Ed. 
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Round and round with Venus 


In The Solar System—Science 
ABC’s (March ’65), you say that all 
planets rotate counter-clockwise. New 
findings show that Venus rotates 
clockwise. 

Mrs. A. Hormes 

Shaker Hegts., Ohio 
We noted the new evidence on the 
rotation of Venus in our Nov. 64 
issue, but failed to update the March 
story —Ed. 


Applause for Downs 


Science Digest has been a constant 
and greatly appreciated “member” of 
our family for a long time. We al- 
ways read it thoroughly, except for 
some of the technical articles on mili- 
tary and space exploration. We wish 
to complement you on its high liter- 
ary quality, and your impartial, but 
generally ethical, treatment of ideo- 
logical (philosophical) subjects. We 
hope you will continue this way. 

I was particularly excited by Hugh 
Downs’s article, The Vision of Fa- 
ther Pierre (Feb. 65). It comes near 
expressing, although in somewhat 
mystical terms, ideas that I have held 
for many years. 

LioneL W. Kaye 
Custer, Mich. 


I enjoyed Hugh Downs’s Feb. col- 
umn, The Vision of Father Pierre, 
very much. I have looked at the same 
forest but from a different point of 
view. 

I believe that the direction of all 
life is towards a higher conscious- 
ness. I believe that the original 
amoeba is still alive because all cells 
are present-day divisions of that 
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original cell. I don’t think man will 
be meddling with evolution. I be- 
lieve that man is part of nature and 
that he is the part that created the 
body he is living in and will carry on 
the good work to the intended con- 
clusion. 


ARTHUR WHITCOMB 
Portland, Ore. 


I have enjoyed your publication for 
many years. In the last year, I have 
noticed that Hugh Downs, who stars 
in one of the few television programs 
I look at, has been writing a column 
for you. 

Inasmuch as he affords me much 
pleasure on his program and since he 
seems to have a vast knowledge of 
science—he is over my head on most 
subjects and I have been a chemist 
for 40 years—I want to thank him 
for giving me so much pleasure. 

CLiayton W. Brown 
Woodbury, N.J. 


Sarin, not Sabin 


Rather ironic isn’t it, that you should 
use the name of a saver of lives, 
Sabin, for a taker of lives, the nerve 
gas Sarin in The Peril of Non-Nu- 
clear Weapons (March ’65)? Sarin, 
I might add, has seven or eight code 
names, among which is T-144 (also 
German) ; Tabun is known as GA in 
this country. 

A. H. Rock 

Conago Park, Calif. 
Right, the name is Sarin.—Ed. 


Soviet secretiveness 


I notice that you have printed many 
articles and pictures of U.S. rockets 
and satellites. On the other hand, the 
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Soviet Union is notoriously secretive 
about their space shots. Since they 
are about six years ahead of us, the 
secretiveness seems to be a hindrance 
to the scientific world. I believe this 
is important for Americans to know. 
ARTHUR JOHN STUARTS 
Philadelphia, Pa. 


Teen-age support 


As a teen-ager, I stand behind your 
article, Teen-agers: New World 
Problem (Feb. ’65), and I would like 
to commend you on your excellent 
presentation of a very difficult sub- 
ject. 

WILLIAM SWANER 

Newark, Del. 


Interstellar travel 


In your Feb. ’65 issue, I was partic- 
ularly interested in two articles, New 
Evidence of Intelligent Life on Other 
Worlds and Is There a Fifth Force 
in the Universe? I think that these 
two subjects are very important to 
each other. If we are to communicate 
with other worlds, it is necessary to 
have a more practical mode of inter- 
stellar travel than rocket power. 
DENNIS FIETZE 
Topeka, Kansas 


New base 


In regards to Life at 60 Below 
(March ’65), the military base next 
to Fairbanks, Alaska, is no longer 
Ladd Field, but Ft. Wainwright 
(ARMY). 
Aucust A. MILLER 
Bassett Army Hospital 
Seattle, Wash. 
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Valley of wire 


HE world’s largest radio-radar 
telescope is working even better 
than expected. 

Operated by Cornell University 
scientists, the $8.5 million telescope 
is located in the limestone hill coun- 
try 12 miles south of the coastal city 
of Arecibo, Puerto Rico. 

The telescope has two major 
parts. First is a 1,000-foot-wide 
wire-mesh reflector hollowed in a 
bowl ringed by hills. The mesh en- 
compasses an area of 18.5 acres. Its 
shape represents part of a sphere, 
which, if continued, would have a 
radius of 870 feet. Suspended 500 
feet above the surface, at the end 
of a 96-foot feed line, is the 550- 
ton antenna which aims the tele- 
scope. 

The Arecibo telescope has three 
major missions. First it is used for 
study of the ionosphere, the layer 
above the earth’s surface that re- 
flects radio communications. It has 
already discovered a type of iono- 
spheric waves whose properties 
change markedly with height. 


The telescope also bounces signals 
off planets in the solar system. The 
huge instrument has received the 
strongest signals yet sent to and 
returned from Mars, Venus and 
Mercury. The signals have shown 
that Venus has an irregular surface, 
a fact not evident through optical 
telescopes because of the planet’s 
cloud cover. 

As a passive instrument, the tele- 
scope receives radio signals from 
sources far beyond our solar system. 
Some of the objects emitting these 
signals are known as quasars, and 
by measuring their signals, the Cor- 
nell scientists aim to detect and 
catalogue many more sources of en- 
ergy in space than are presently 
known. 

This information, particularly the 
relation in distance among quasars, 
is expected to provide substance to 
one of two approaches to the origin 
of the universe: that it was born in 
an explosion and may so die, or that 
it had no beginning and will have 
no end. 


Left: Wearing water skis to distribute his weight over the wire-mesh reflecting surface 
of the Arecibo telescope, a technician checks the links in the mesh. Right: Overhead view 
of the Arecibo telescope shows the antenna suspended above the dish-shaped reflector. 













































































































































































Prof. Henry Rushton has made a 
career of mixing. Commonplace 
as it sounds, it is a fascinating 
subject. Page 38. 
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Why do babies love their mothers? Experi- 
ments with infant rhesus monkeys indicate 
that a lovable mother must first of all be 
soft and yielding. See page 73. 














Scientists have found that, for the plan- 
arian, two heads are better than one and 
a tail may be as good as a head for mem- 
ory. The story begins on page 20. 



























































You're as old as you feel, or are 
you? An amusing way to test 
whether or not you really act 
your age begins on page 92. 


being used to receive signals from the most 
distant objects in the universe. A story on 
this telescope is on the inside back cover. 








